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Modern dust handling seems to be a far cry from anything so poetic as talking about the morning 





sunrise. But it isn’t so remote as you may think because with the automatic, push-button control of a 
Hydrovac dust system you can be just “as sure as the sunrise” that it will do the job we say it will 


do. In this system, you just push a button and the rest works by itself. . . . Dust valves open and 


conditions, and then it closes down when the job is done. . . . And, what's more, you can be sure 
that all dust—yes, all of it—is removed. Final disposal may be to sump, bin or fill. Our nearest 
representative can show you how you can be “as sure as the sunrise” with an Automatic Hydrovac 


close in regular sequence, boilers off the line are automatically skipped, signals warn of unusual 
| 

System. ... And you'll be surprised to learn, too, how fast it can pay for itself. Write us. 
} 
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BELT CONVEYORS 





PECK CARRIER 





An overlapping type pivoted bucket Link-Belt Standard Units plus The reliable and flexible conveyor for 
carrier for handling both coal and specialized “*know-how" for inte- handling large capacities at greatest 


ashes in one unit. economy. 


grating them into operations for 
high efficiency, high production 
and low operating costs, are 
backed by more than 70 years 
of experience. 

We welcome the opportunity 
to serve you. Catalogs on any 
product will be sent on request. 

Other Link-Belt products, not 
illustrated, include Bulk-Flo Ele- 
vator-Conveyor-Feeders . . . Coal 


STACKERS . Crushers . . . Rotary Car Dumpers YARD STORAGE ; 


‘ ... Weigh Larries . . . Unloading 
A type and size for any storage ca- : 
pacity, Towers .. . Silo Systems . . . Bunk- 





Various storage and reclaiming sys- 
tems have been designed for efficient 
ers ... Gates ... Hoppers... . and low cost operation. 


Traveling Water Intake Screens 

. Ball, Roller and Babbitted 
Bearing Pillow Blocks .. . Clutches 
... V-Belt Drives . . . Shaft Cou- 
plings, etc. ies 











r 
LINK-BELT COMPANY 
Chicago 9%, Indianapolis 6, Philadelphia 40, 
Atlanta, Doailas 1, Houston 3, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Offices in Principal Cities 
CAR SHAKERS & UNLOADERS 
A type and size for the rapid and BUCKET ELEVATORS 
economical unloading of coal or simi- Available in a number of standard 
types to meet your particular condi- 
tion. 











FEEDERS SKIP HOISTS ENCLOSED DRIVES 





2 Available in apron, chain, bar, belt, For all capacities and lifts, elevating Gear Drives, Gearmotors, Fluid Drives, 

oscillating, reciprocating, screw and coal, coke, ashes, etc., at low cost. Variable Speed Drives, Chain Drives, 

vibrating types for coal and other etc. for the efficient transmission of 
: materials, power. 


lar materials from hopper bottom cars. 
| 
| 
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_ the price tags 
> on America’s steam-power 


This scene typifies the great move toward 
modernization-for-savings, now taking place 
throughout the power industry, the manufactur- 
ing industries, and commercial and institutional 
public services of every kind, all over America. 
B&W boilers, preferred for this wide range of 
capacity, space, and fuel requirements, are con- 

f tinuing to set new records for dependable, eco- 
nomical performance. 


' For example—a leading utility shows substantial 
Z? first-cost savings with B& W autdoor boilers . . . 
another increases efficiency with B& W reheat... 

still a third employs the latest B&W firing 

method to obtain fuel economy and maximum 


score —a wood-products manufacturer burns saw- 
dust at a savings in a special B& W furnace... 
a paper mill gets more efficient by-product steam 














control of stack dust. Favorable reports by the- 





and chemical recovery with B&W Black Liquor 


units . . . a steel mill replaces 43 boilers with 
five new ones, increasing capacity, saving fuel, 
space . . . a greenhouse modernizes for closer 


control of temperature, easier maintenance . . 
a laundry improves quality of process steam, 
saves space .. . a charitable institution doubles 
its enrollment and the steam capacity needed for 
comfort-heating . . . one manufacturer saves 
20% on fuel, 37% on space .. . another gen- 
erates by-product electric power, estimates $14 
million savings annually . . . and so it goes. 


There's a chapter for you in B&W’s 80-year- 
old story of designing-building boilers and com- 
ponent equipment for specific. applications, 
Write the Babcock & Wilcox Co., 85 Liberty 
St., New York 6, N. Y. 
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ap In the foreground, an Elliott turbine-gener- 
ator unit —clean-lined, businesslike, and all- 


Elliott throughout... 


2] Just back of the turbine-generator, an Elliott 
twin two-stage steam jet ejector which serves 
the Elliott surface condenser under the main 


turbine... 


«) In the background, the Elliott vertical de- 
aerating feedwater heater mounted on its hori- 
zontal storage tanks, unsleeping sentinel against 


corrosive elements in the boiler feedwater . . 


And not shown in the photo, but definitely in 
the picture of operating economy, is an Elliott 
evaporator preheater quietly and faithfully per- 


forming its function. 


This plant, generating at 13.8 kv, with 600 psi, 
825 F steam conditions, is typical of a score of 
utility installations where Elliott equipment has 


gone into service recently. 


Here is team-work at its best. You'll find it 


wherever Elliott equipment gets together. 


Complete data on any of this equipment mailed at your request. 


ELLIOTT COMPANY 


Plants at: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 


Q-1143a 





You don’t get over 


80% of the Sales 


for 20 YEARS unless you give 


far greater value 


In the past 20 years, “Power” has published 11 surveys of central 
station power plants. 83.7% of the soot blower installations in the 
plants listed in these surveys were Diamond Soot Blowers. 

You don't get persistent percentages like that unless your product 
consistently gives your customers a much greater value per dollar. 
This is certainly overwhelming evidence of the outstanding superiority 
of Diamond Soot Blowers, Diamond Application Engineering and 
Diamond Service. 


DIAMOND POWER SPECIALTY CORP. 
DETROIT 31, MICHIGAN 
Diamond Specialty Limited e Windsor, Ontario 


DIAMOND 


POWER - 0 r 1949 








DIAMOND Model G9B Soot Blower DIAMOND Model IS Short Retracting Soot Blower 
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DIAMOND Model IK Long Retracting Soot Blower 


_ DIAMOND Telescopic Long Retracting Soot Blower . 
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DIAMOND Air Control Panel 
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DIAMOND Air Puff Master Controller Bile 


: 

















DENVER™ 
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More Power per fuel dollar — nas the basic busi- 


ness of Bailey Meter Company. Our products and services are designed 
to deliver increased power plant efficiency for you, whether your plant is 
large or small. We have had a wealth of experience on every size and type 


of steam generating equipment. 


Here are some of the reasons why we believe we have more to offer vou 


in this field than any other single manufacturer: 


More Complete Range of Equipment 


Our fully co-ordinated line ofMeters and Controls is offered for a wide 
variety of services and in a complete range of types. This means you need 
never worry that a Bailey Engineer's recommendation is slanted in favor 
of a particular type of equipment merely because he is unable to offer the 
exact one best suited to your needs. It means, too, that you need never 
fear a buck-passing division of responsibility for the efficient operation 


of your complete boiler control system. 


More Experienced Engineering Service 


When you discuss your power plant problems with a Bailey Sales-Service 
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e MILWAUKEE : 
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Engineer, you get advice from an organization with a background of more 
knowledge and experience in steam plant operation than any other man- 
ufacturer of instruments and controls can offer you. Our field representa- 
tives are graduate engineers with specialized training in combustion, flow 
measurement and automatic control. Each has completed an intensive 
course in theory and practice at our plant before being given a field sales- 
service assignment, 


More Direct Sales-Service Offices 


Bailey Meter Company’s sales-service engineers are located in more in- 
dustrial centers than those of any other manufacturer of boiler control 
systems. Truly. prompt and capable service—and with a minimum of 
travel time and expense—is as near as your telephone. In emergencies a 
trained Bailey Engineer is available in a matter of minutes or a few 
hours at the most. 


Giving More Power to You 


Better power plant operation calls for more power per fuel dollar, less 
outage, and safer working conditions. We help you to get all of these. 


Write for Bulletin 15G describing Bailey Meters and Control Systems. 





































Yes, in certain applications a synchronous motor 
is cheaper to operate because it is more efficient 
chan other electric motors. 


Here’s an example: 


Compare a 200 hp, 2300 volt, 900 rpm synchro- 
nous motor with another type of motor of the same 
rating. Actual testing shows that the synchronous 
motor including its exciter loss is around 94% 
efficient while the other motor is about 92% 
efficient. The two per cent gain by the synchro- 
nous motor looks small but in this instance, 
where the motor operated sixteen hours a day, it 
meant a $200.00 annual saving in power costs, 
based on a $.01 per kwh power cost. 

Your General Electric salesman can point out 
many applications where synchronous motors 
have a lower initial cost in addition to lower 
operating cost. 


REMEMBER—Efficiency pays off in dollars and 
General Electric synchronous motors give you 
increased efficiency, in many instances at lower 
first cost. 


Don’t think of buying your next motor without 
seriously considering the application of money- 
saving synchronous motors in your plant. Call 
your G-E salesman right now, he has good news 
for you. Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 













SYNCHRONOUS MOTORS PAY THEIR OWN WAY 


G-E SYNCHRONOUS MOTOR CONTROL 


GUARDS EFFICIENCY 


The new G-E synchronous motor 
control provides the accurate 
adjustments that enable you to 
improve power factor —increase 
efficiency. Here's where details 
count—-where the slightest vari- 
ation of a pointer on a meter 
means money saved -or lost. 
New meter design prevents any 
possibility of misreading the 
scale. 

The new, smaller rheostat, too, 
has design features that not 
only result in longer life, but in 
greater operating convenience 
and accuracy. You can be sure, 
too, that the new field circuit 
will respond instantly to rheo- 
stat adjustment. 

Steel cabinets not only pro- 

tect personnel and equipment, 
but are designed to line up with 
other G-E power units such as 
switchgear, thereby improving 
plant appearance. 
Ask your nearest G-E office for 
more information about this 
equipment that safeguards your 
investment . . . helps save on 
operating expenses. 


Apparatus Dept., Sec. B770-8, 
General Electric Company 


High Speed 
CUGEA-5113 


low Speed 
CI GEA-529D 


Name 
Company 








1 River Road, Schenectady 5, N. Y. 


Gentlemen: | would like more information on the advantages of syn- 
chronous motors. Please send me the indicated descriptive literature. 


Control 
(0 GEC-505 
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Because of a “farsighted program involving the 
consistent use of a high temperature resuperheat- 
ing cycle Wisconsin Electric Power Company's Port 
Washington Station is today one of the country’s 
most efficient power plants. 
Units equipped with FW radiant reheaters and 
CONVECTION ij ; . ie radiant superheaters at both Lakeside and Port 
SUPERHEATER j . 5 Washington Stations *of the Wisconsin Electric 


Power Company show a total of successful expe- 


rience amounting to over 500 “radiant super-— 


(949 


TE 


heater-years.” 


Final Temp. Leaving Superheater 


« 


Temp. Leaving Radiant 
v Entering Convection 


i 


Temp. Entering 


Radiant Superheater 


5O 75 100 
Percent Load 


COMBINATION SUPERHEATER 


Steam Temperature 


porte Fig. 1 


Note flat final steam temperature 


FOSTER WHEELER CORPORATION 





superheater-years’’ 


in one utility alone* 


“See TRANSACTIONS of the ASME, August, 1949, page 738 


Foster Wheeler experience in the de- 
sign and operation of radiant and convection surface dates from 1902 with the introduction of com- 
mercial use of superheated steam into the United States. A wider selection of fuels for resuper- 
heating units may be obtained by using superheaters and reheaters which include FW radiant heat 
absorbing sections. This is in sharp contrast to the all convection type which will provide a wide range 
of steam temperature control at the risk of considerable slagging in both furnace and hotter convec. 
tion zones. This also applies in the case of non-reheat units with wide control ranges. Performance 
data on units equipped with FW radiant surfaces for superheating and resuperheating at the 
Lakeside and Port Washington Stations of the Wisconsin Electric Power Company also testify to 


such advantages as a very high operating reliability and 


Steam Temp. Leaving Radiant Reheater the compensating effect in temperature characteristics as 


Steam Temperature 


against exclusively convection arrangements with steep load tem 
perature curves (see figures 1 and 2). The fact that 35.6% of the 
folrel 280) diay on Unit No. 5 at Port W dshington will be performed 
by the superheater and reheater well illustrates the magnitude of 


this function of a modern steam generator 


rit Temp. Entering To date, four 
od Rodicns units incorporating FW radiant reheating and radiant and convec- 


Reheater tion superheaters have been installed in the Port Washington Sta- 


tion. The fourth unit was started in August 1949 and a fifth is in 
fp pha 


25 


Percent Load 


50 75 100 fabrication. The combined availability of the first three operating 


units, the initial one of which was installed in 1936, is 95% for a 


RADIANT REHEATER ; total of 147,235 hours of service as of December 26th, 1948. 


For further information, write for Paper No. 48-A-120 


Fig. 2 


characteristics over wide load ranges 


165 BROADWAY, NEW YORK 6, N.Y. 


POWER 


December 1949 











BUILT TO KEEP INSTRUMENT 











ElectroniK Potentiometers ...strip chart, 
circular scale and circular chart... are 
fully explained and described in Catalog 
15-13. A copy will be sent to you upon 
request ... write today! 
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UP-KEEP DQOWN! 2... 








POTENTIOMETERS 
ane mugged / 


O Vacuum Tubes reduce maintenance 





e Mercury Switches reduce maintenance 
© Enclosed Motor reduces maintenance 


© Enclosed Slide Wire reduces maintenance 


Yer with all this, ElectroniK Potentiometers possess greater 
accuracy, sensitivity and speed of response. Try them and 
you'll see... they have been acclaimed for outstanding 


performance for eight years in all industries. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4490 Wayne Ave., Philadelphia 44, Pa. 


Offices in 73 principal cities of the United States, Canada and throughout the world 
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SINGLE END WELDING TYPE 
with base 150 Ibs. pressure 




















TOLEDO EDISON CHOOSES 


THE EXPANSION 


Sewiced wworr 


Toledo Edison Company knows how to save 
on expansion joint maintenance. They use 
Yarway GUN-PAKT Joints—22 of them, 
ranging in size from 8” to 14” on their recent 





steam distribution extension. 


GUN-PAKT Joints are serviced under full 
steam pressure . . . no costly shutdowns or 
heating interruptions. For repacking, simply 
insert a packing plug, twist a wrench, and the 
job’s done! Special Alemite fittings provide 







8'' Gun-Pakt Joint en 
Toledo Edison line at 
Manhole No. 12. 


STEAM PLANT EQ 
O 


c 
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JOINT THAT IS 


FULL STEAM PRESSURE 


for proper lubrication. Maintenance costs are 
low. One user says only 65 cents per year per 
joint. Others claim less than that. But wher- 
ever steam is distributed, and expansion joints 
are used, the trend is toward GUN-PAKT. 


Read the GUN-PAKT story in Yarway’s 
Bulletin EJ-1912. Write— 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 





Yarway Gun-Pokt 
Joint on Toledo Edison 


Jackson Avenve line. Manhole. 


SLOW OFF VALVES 


IPMENT 


steameees 


ham TRAPS 
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Ber oe 
& WATER COLUMNS AND GAGES 


” 14h Gun-Pakt Joint in 
Toledo Edison No. 1 





One Responsibility 


THIS BARREL-TYPE BOILER FEED PUMP with 
reliable Allis-Chalmers 2-pole motor and control meets 
the demand for usual higher pressure requirements, 
1200 to 2500 Ibs; capacities from 300 to 2000 gpm. 
Each of the many individual features of this pump has 
been exhaustively tested and proved satisfactory for 
highest pressure requirements, 


Back-to-back arrangement of stages and double 


volutes assure good axial and radial balance. > Split 
inner casing simplifies maintenance. > Main horizontal 
joint of inner casing uses full hydraulic discharge to 
keep joint in compression, > Special design of this 
pump reduces possibility of flashing. >} Uniform metal 
section thickness throughout volute casing equalizes 
expansion, 


Electrifugal is an Allis-Chalmers trademark. 














va 
Choose from Complete 
Allis-Chalmers 
Power Plant Pump 
Line, Including 
Motors and Control, 
and Save Time... 
Improve Equipment 
Coordination - .. 
Center Responsibility 








S 
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| pees Allis-Chalmers builds not only a complete line of power 
plant pumps, from boiler feed service to ash-handling, but the 
matching motors and control as well, it is able to take on responsibility 
for an entire power plant pumping “package.” You gain three ways: 

First, by consolidating selection and ordering you save time on 
engineering, pencil-work, etc. Second, your drives can be closely 
matched to pump requirements for most economical power. And 
third, you eliminate buck-passing, know exactly where to place 
responsibility should avy component fail. 

In the case of plants planning ahead, toward generation at the 
new, high steam conditions, this coordination is a “must.” 

For plants now operating obsolete or inefficient pumps it offers a 
quick, sensible solution to the problem of bringing operating costs in 
line with industry standards. 

There is a qualified Allis-Chalmers representative nearby who will 
be glad to get down to cases with you. Meanwhile, mail coupon at 
right for advance information on pumps in which you are interested. 


ALLIS“ 
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for Pump Performance! 








Double Suction, Split- 
Casing Boiler Feed — 
amulti-stage, high head 
design built in all stand- 
ard sizes. Standard 
pumps include casings 
of nickel cast iron with 
bronze fittings, or alloy 
steels where required. 
Volute casing assures 
smooth operation over 
a wide range of head 
and capacity. 





Seeeseeee sees eee eeeeaseee 
A-2853 
ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS. 


OTHER ALLIS-CHALMERS PUMPS NEW TEST FLOOR PROVIDES DATA 
FOR POWER PLANT SERVICE: ABOUT ALLIS-CHALMERS PUMPS 


Motor speeds read 
towithin less than 
one rpm. > Water 
i flow timed. elec- 
m= tronically, then 
~ weighed. > The 
torque input to 
pump measured 
with electronic 
torsion meters. 


Circulating—sizes to 100,000 gpm with mod- 

erate heads. 3 types: vertical axial flow; 

vertical mixed flow; horizontal and vertical 
| centrifugal, Type S 


Please send me information on your 
pumps for the following services: 


Boiler Recirculating 
for the particular installation 7 of pump 
| and requirements set by type of boiler. 











Condensate Removal — various types; hor- 
izontal and vertical designs. 


Heater Drain—number of A-C pumps avail- 

















able in suitable types and sizes. Size of plant Possibility of “human error” removed. NAME 

is determining factor. > New floor aids in testing designs to build 

Service, Wash Water, Evaporator Feed. For better pumps. 

all cool, clear water applications A-C gen- For many years A-C has maintained files 

erally recommends Type S pumps. of complete performance data on each pump FIRM nce 
Ash Handling—Type CW abrasive-resistant built. Now, you are further assured of a 

pumps recommended, 8 sizes, capacities to completely mechanical precision check of \ | rr oo a 

10,000 gpm, heads through 140 ft pump performance. seseeeeasea eeaseaceean 





= CHALMERS < 
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+ NTRIFUGING once a year is the only turbine-oil 

maintenance found necessary at the Fairfield 
Municipal Light Plant, Fairfield, Ilinois. This prac- 
tice has been followed ever since 1940, when Non- 
pareil Turbine Oil first went into the plant's new 
1500-KW Westinghouse turbine. The same routine 
has been employed on a second Westinghouse unit 
of 2500 KW, installed in 1942. 

During these 8 and 10 years of operation, the orig- 
inal fills of Nonpareil have not been removed either 
for treating or for replacing. Neutralization numbers 
have stayed below 0.08 mg KOH /gm. Oil systems 
have remained entirely clean. 

Such lubricating economy and efficiency is not lim- 
ited to 10- or 15-year records with Nonpareil Turbine 
Oil. Each fill of Nonpareil carries a written guarantee 
that it will remain below a neutralization number of 


0.15 mg KOH gm. for the life of the turbine it \ubri- 


STANDARD OIL 


cates. 21-year service records of Nonpareil provide 
evidence of its ability to end acidity trouble and oil 
maintenance once and for all. 

A Standard Oil Lubrication Engineer will be glad 


to supply you with actual case histories of utility oper- 


ey MLL 


~ 

















ations in which Nonpareil Turbine Oil has reduced 
lubrication costs as much as 68‘°. Your letter will 
obtain the Engineer's services. 

Write Standard Oil Company (Indiana), 910 South 


Michigan Avenue, Chicago 80, Illinois. 





HOWN here is the Fairfield (Ill.) Municipal Light Plant and 


its superintendent, Frank Terrell. The Westinghouse turbine 
at the right was installed last Spring. Superintendent Terrell’s 


decision to lubricate the new unit with Nonpareil Turbine Oil 


was based on this lubricant’s remarkable performance in the 
plant's other two turbines 






NONPAREIL 
Turbine Oil 


“Will outlast your turbine” 


WHEN LOAD FLUCTUATIONS 


ARE SUDDEN AND VIOLENT... 


qe THILMANY PU 


K A U K A U N A 


This is typical Detroit RotoGrate perté 


in a few minutes from a rate of 30,000 p& 
Practically uniform pressure is maintained —& 


The trend is 


which cut the cos 
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Typical Steam Flow-Air Flow 

and Steam Temperature 

> Charts under normal opera- 
‘ tion at Thilmany, show rapid 
load fluctuations from rates| 
of 30,000 to 1 20,000 pounds 
with a sustained load of 






















- § SE Lemme Oe a CO approximately 100,000 ta 
110,000 pounds per hour 
N 
== 
DETROIT STOKER COMPANY 
s 






Works at Monroe, 
TYPES AND SIZES OF DETR 
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TUBE MILLS 
IMMEDIATELY 


INSTANT RESPONSE TO 
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( OMBUSTIBLE KVS pulverized coal firing results in worth- 


c OAL 6 EMARNG while savings on your fuel bill. Complete 


combustion is achieved through “talcum 
powder” fineness in pulverization. Pulver- 


ized coal is always available on instant 





demand for full capacity requirements. 


With the KVS system, unburned carbon 
losses are almost entirely eliminated at all 


ratings. High firing efficiency is maintained 





in spite of load changes. 


Investigate all advantages of KVS pulver- 


| ized coal firing. Get full information on 





KVS steam generators before writing 


specifications. 








4 : So eed 2 PARK AVENUE - NEW YORK 16, N.Y. 
: eae | FACTORIES: DANVILLE, PA. 
CANADA + ENGLAND + FRANCE + AUSTRALIA 








EP ig a Se 
7 Panes 





POWER «+ December 1949 27 








How to clean your 





VULCAN 


AUTOMATIC SEQUENTIAL 
POWER OPERATED sooT BLOWING SYSTEMS 





























S boiler heating surfaces 





New Bulletin 483 tells how easily you 
can keep al] your boiler heating sur- 
faces clean by pushing a single button, 
conveniently placed at a central loca- 
tion. Write for it. 


VULCAN SOOT BLOWER CORPORATION 
DUBOIS, PENNSYLVANIA 


Diutsion of Continental Foundry and Machine Company 












STEAM OR AIR 
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ah 


Yol lnyed anthracite burning power 


Exterior of Sunbury Steam Electric 
Station, a part of the Pennsyl- 
vania Power & Light network 
serving 9,500 square miles in 
Central Eastern Pennsylvania. 
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power to industry through LUNKENHEIMER VALVES 
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eect 
| plant uses LUNKENHEIMER Bysee* N NUNES 





Pressures up to 2000 psi handled 
by 6-8-10-12” Hand and Motor Operated 


Globe and Gate Valves 


HEN the new Sunbury Steam Electric Station of Pennsylvania Power & Light 
W Company is developed to its full capacity of 550,000 kilowatts, it will then con- 
sume 1,800,000 tons of pulverized coal per year, and more than 350,000 gallons of 
cooling water per minute. 

Up to this time, two 75,000 kilowatt units have been completed. A third unit with 
a 100,000 kilowatt rating is now being installed. Numerous Lunkenheimer Breech Lock 
Valves are being used to control main steam lines at 1300 psi—950°F., and boiler feed 
lines at 2000 psi—400°F. For the higher temperatures, Lunkenheimer WH Alloy 
(Cast Nickel-Chromium-Molybdenum Steel) was selected. 

The Breech Lock Valve is an exclusive and patented design, developed by 
Lunkenheimer for high pressure-high temperature services. Its unique method of 
locking the bonnet and body together, in combination with a seal weld, prevents bonnet 
joint leakage because pressure tightness is not dependent upon gasket, ring, flanges 
or bolting materials. These parts, which tend to cause joint leakage due to their 
structural instability at high pressures and high temperatures, have been eliminated. 

If you are planning on expansion or the addition of new power plant units, it 
will be to your interest to consider the Breech Lock design. Lunkenheimer representa- 
tives and engineers will be glad to work with you. 











POSITIVE INSURANCE pace 
BODY-BONNET JOINT LEAKAGE. 
NO MAINTENANCE REQUIRED. 


i sealin 
the Breech Lock design has no seali g 
rosion, oxication, or 
mbly of a 


Here’s why: 
surfaces to become damaged by cor 


i i i easse 
in disassembly, which might prevent © 


tight body-bonnet joint. 


Has no flanges, gasket, or bolting materials which 
as anges, 


unaffected 


periodic attention. Joint tightness 
re variations, and creep. 


demand 
by sudden quenches, temperatu 


Seal Weld leakproofs joint. 


ESTABLISHED 186 


THE LUNKENHEIMER So 


=e“ QUALITY” = i. 
CINCINNATI 14, OHIO, U.S.A. 


c C 4A 34 

A BOSTON 10>: PHil ADELPHI 

HICAGO 6 

—_— 
NNATI 14, OH 


NEW YORK 13° : 
EXPORT DEPT 


Breech Lock design also available in globe, 
angle, check and non-return valve patterns. 
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Vertical-Unit Boiler 
that assure 
low-cost steam for 
medium and smaller plants 


Illustrated and briefly described on these pages are the 
principal design features which account for the wide- 
spread popularity of C-E Vertical-Unit Boilers. Intro- 
duced originally by Combustion in 1926, this general 
design proved so successful that it has long since 
become the accepted standard for a very wide range of 
steam requirements. 

The unit shown—the VU-50—is but one of a family 
of such boilers developed to serve a complete range of 
steam needs. Unit capacities range from 10,000 to 
350,000 Ib of steam per hr with pressures up to 1,000 
psi and total steam temperatures to 900 F, or higher. 
There are Vertical-Unit Boilers suitable for all methods 
of firing, including pulverized coal, all types of stokers 
and oil or gas; also for combinations of these fuels. 

Compare its features item by item with those of any 
similar equipment on the market. They make it easy 
to understand why VU Units with an aggregate capacity 
of more than 100,000,000 Ib of steam per hr have been 


purchased to date B-3218 


COMBUSTION 
ENGINEERING-— 


ene ee aes. 


200 Madison Avenue - New York 16, N.Y 





ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND 
STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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Symmetrical Design. Any section taken 
through the unit from the front to rear is similar 
to any other section so taken. Each elemental 
section includes the same amount of furnace vol- 
ume, the same amount of boiler heating surface 
and the same amount of superheater surface as 
any other. The volume of gases, their velocity and 
temperature, at any point from front to rear, are 
practically constant across the width of the unit. 





Overhead Suspension. Complete freedom 
of expansion in all directions is provided by sus- 
pension of all parts of the unit from the steel 
structure which provides the framework for the 
outer steel casing. This feature makes ample 
provision for the effects of temperature changes; 
it eliminates abnormal mechanical stresses on all 
pressure parts and explains to a large degree the 
freedom of the VU Unit from leaky joints. 
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Quality Steam. All of the most active steam 
producing tubes enter a baffled area in the drum 
which discharges well above the normal water 
line and uniformly across the full length of the 
drum. This arrangement reduces turbulence to 
a minimum and permits effective utilization of 
the entire steam release space. Dry steam and a 
stabilized water level are thus assured even 
under adverse conditions. 





Adaptable In Application. The VU Unit 
can be adapted, without sacrifice of the benefits 
of standardization, to a great variety of condi- 
tions: where space limitations are imposed; to 
burn coal, oil, gas or any combination of these 
fuels; to meet widely varying requirements of 
load, pressure and temperature. Inclusion of in- 
ter-bank or inter-tube superheater or an air heater 
is easily accomplished as conditions require. 


POWER «+ December 1949 


—— 
ee 


= ) )))) ))) 


ee eee: 
ee 


NT A A TE 
A 


| 


LF 














a 





Standardized Construction. Painstaking 
refinement of detail is incorporated in each unit 
at a small fraction of the original engineering 
cost. With standard parts and structural features 
the merits of which are confirmed by experience, 
manufacturing and erection costs are materially 
reduced. First cost reflects the economies of 
standardization and the buyer benefits even 
before the VU Unit is placed in operation. 





Steel Encased Setting. The unit setting of 
shaped tile, refractory and 100% insulation are 
attractively finished by a permanent outer steel 
casing. This design, evolved from careful study 
and experiment, reduces to a minimum heat 
losses caused by radiation and air infiltration. It 
tends to eliminate hot spots and helps maintain 
a uniformly low surface temperature throughout 
the steel casing. Maintenance is negligible. 
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NATURE 


Vuststes 
ON INDIVIDUAL 
TRAPPING 


—and no waiting! But in your plant 
there may be slow-ups and other pro- 
duction headaches because a single 


No. 9 Thermostotic 


large steam trap is supposed to drain i 


y 


a whole battery of machines or a 










number of individual coils or jackets. 

Use individual trapping—a sepa- 
rate trap on each unit and make sure 
that condensate is not held back to Ste nee 


slow up your operation. 


THE SELECTION of the right steam 
trap is not difficult. Sarco Selection 
Chart No. 1600 shows first and sec- 


ond preference for standard applica- 


Float Thermostatic 
Traps on Dryer 





tions, or the Sarco man will study and 


recommend for every process in your 
plant. » 


low Pressure 
Thermostatic on 
Heating System 





253 





SARCO COMPANY, INC. 


Represented in Principal Cities 


S A R a Se Empire State Building, New York 1, N. Y. 


SAVES STEAM : SARCO CANADA, LTD., TORONTO 5, ONTARIO 
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W oe Steam Turbine, Gear Reduction Unit and Multi-V-Drive at The Brockway Clay Com»any 


Steam Turbine Saves Money, Space; 
Anticipates Future Needs 


The Brockway Clay Company, an industrial 
leader of the Borough of Brockway, Pa., manu- 
factures a wide line of vitrified clay pipe for 
draining and sewer use, together with many 
other clay products. 

To furnish power to clay mixers, blenders 
and grinders used in preparing clay for proc- 
essing these products, The Brockway Clay 
Company recently replaced a reciprocating 
steam engine w itha 600 hp Worthington steam 
turbine and gear reduction unit. 

The owner, Dr. H. E. Kilgus, and the con- 
sulting engineer, Zack C. Hinds, chose a tur- 
bine rather than another engine because of 
lower first cost, saving in floor space, lower 
building cost and the greater ability of the 
Worthington Turbine to cope with future 
steam and electric requirements. 

The floor space required by turbine, gear 
and drive is approximately 50% of what a 
steam engine would require, and the founda- 
tion approximately 14%. 


WORTHINGTON PUMP AND 


MACHINERY 


At present, the turbine drives, through gear 
reduction, a 36-belt Worthington Multi-V 
Drive, thence a flat belt to line shafting. The 
turbine operates at 4580 rpm, and the gear re- 
duces this to 720 rpm. Then the V-belt drive 
reduces the speed to 202 rpm, which is further 
reduced to 105 rpm by the flat belt drive. The 
turbine is presently operating at 140 psig 
steam pressure, 361°F, total temperature, zero 
back pressure, and in the future will operate 
at 200 psig steam pressure with 100°F super- 
heat, at 2 psig back pressure. Exhaust steam, 
which will eventually be used in plant proc- 
esses, now goes to atmosphere, es despite 
this, the saving in steam consumption is sub- 
stantial when compared with the old engine. 

The installation is so designed that a 720 
rpm, 60-cycle generator may be added to the 
unit. This feature anticipates individual motor 
drives throughout the plant and the eventual 
operation of the clay presses by compressed air. 
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NEWS from the power front 


Worthington Water Purifier Cuts 
Chemical Costs Over Forty Per Cent 


The Riegel Paper Corporation's 
Milford, N. J., plant makes paper 
which is used for all types of food 
wrappings such as candy, bread 
and vegetables. This mill supplies 
the entire country. 

Water supply comes from the 
Delaware River, and since it is 
hard, it has to be softened before 
it is used in plant boilers. This 
softening prevents scale formation 
and accumulation in boiler tubes. 
Until 1944, Riegel treated the in- 
coming water chemically to reduce 
hardness. This method was effec- 
tive, but the boiler tubes had to be 
cleaned two or three times a year 
for scale removal. 

In 1944, Riegel installed a 
Worthington Double Unit Ion- 
exchange Process for water puri- 
fication. With this new system, it is 
only necessary to clean the tubes 
once a year and this is done as a 
matter of routine in compliance 
with the request of the boiler in- 
spector. Over 40% of the former 
costs with chemicals are thus elim- 
inated. Scale accumulation in the 
boiler tubes has been practically nil. 





Worthington Double Unit lon-exchange process at the 
Riegel Paper Corporation, Milford, N. J. 


1,500,000 Ibs. of Delaware River 
water are handled each day by the 
Worthington Double Unit Ion- 
exchange Process in preparation 
for steam requirements with a total 
exchange capacity of 392,000 


grains. Each tank has a capacity of 
200 gallons per minute. The only 
servicing or maintenance of. the 
Worthington Ion-exchange units 
is the occasional regenerating of 
the purifying material. 


Five On The Line... Three On The Way 
For Niagara Hudson Power System 


Buffalo Niagara Electric Corpora- 
tion’s Huntley Station, one of the 
largest steam-electric generating 
stations in the world, is located, 
surprisingly enough, only fifteen 
miles from Niagara Falls, the loca- 
tion of the largest privately owned 
hydroelectric station in the world. 
The Huntley Station, incidentally, 
generated more kwh during 1948 
than any other steam-electric sta- 
tion in the world. 

The company is part of Niagara 
Hudson Power System which is 
made up of three principal operat- 
ing companies—Buffalo Niagara 
Electric Corporation, Central New 
York Power Corporation, and 
New York Power and Light Cor- 
poration. These three companies, 
together with The Niagara Falls 
Power Company, serve a large part 
of New York State outside of met- 
ropolitan New York. 

Worthington condensers have 
been serving this company’s 80,000 
kw steam-electric generators for 





Charles R. Huntley Station, Buffalo Niagara Electric Corporation, Buffalo, N.Y. 


many years. In 1938, a 58,500 sq. 
ft. condenser was installed in the 
Oswego Station of Central New 
York Power Corporation. Since 
that time, two additional 58,500 
sq. ft. units have been installed in 
this station and a fourth is on order. 
Two units of the same size are in 
operation at the Charles R. Huntley 
Station in Buffalo, while two units 
are on order for a new station at 


Dunkirk, N. Y., as part of Niagara 


Hudson System's plans to meet the 
continuing growth in power re- 
quirements of industry, homes and 
farms, and for reserve capacity. 
Since 1938, the units installed in 
the three stations mentioned, rep- 
resent the last word in power gen- 
eration efficiency. Worthington 
takes great pride in playing an im- 
portant part in this great System’s 
program of keeping abreast of all 
technological developments. 
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Worthington Pump and Machinery Corporation 
Harrison, N. J. 
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Worthington Pump and Machinery 
Corporation has under construc- 
tion at their Harrison, New Jersey, 
Works a 70,000 square foot, two 
pass surface condenser and auxil- 
iaries for the third unit of The 
Ohio Public Service Company's 
R. E. Burger Steam-Electric Station, 
located on the Ohio River at Dilles 
Bottom, Ohio.This plant is located 
well above flood stage, which has 
reached as much as 57 feet above 
extreme low water level. 

The new condenser will serve a 
90,000 kw nominally rated turbine- 
generator. Units #1 and #2 are 
60,000 kw nominally rated, and 
each is served by a 46,000 square 
foot Worthington Condenser. Due 
to the successful operation of these 
first two units, the new unit will 
also use the patented circulating 
water system pioneered jointly by 
Worthington and the customer's 
Consulting Engineer, Mr. George 
W. Saathoff. 

This unique system permits lo- 
cating all major equipment, except 
circulating pumps, above flood 
stage, with but slight increase in 
pumping power requirements com- 
pared with a low-level plant, and 
avoids the expensive excavation 
and substructure cost of locating 
the condensers in deep pits to 
maintain normal pumping heads 
and at the same time keep the tur- 
bine-generator above flood stage. 
The long and large exhaust con- 
nection piece between turbine and 
condenser is likewise eliminated. 
All circulating and condensate 
pumps are vertical, with motors 
above high water, and all pumps 
are designed to operate completely 
submerged if necessary. 

As illustrated in the accompany- 
ing diagram, two full capacity cir- 
culating pumps are used in series. 
The primary pump is a Worthing- 
ton motor-driven HIFLO, sub- 
merged below extreme low water. 
The secondary or booster pump is 
a Worthington single suction vol- 
ute MIXFLO, mounted directly 
upon, and driven by, an hydraulic 
turbine. 

Advantage is taken of maximum 
syphon effect from the condenser 
discharge drop leg, which enters 
a sealing or control well, from 


Another Worthington 
Contribution Toward 

Reduced Plant 
Construction Costs 
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which all of the circulating water 
is passed through the hydraulic 
turbine. Thus the static head from 
sealing welito river level is utilized 
in useful work, from 75% to 80% 
being recovered. This reduces the 
wall required of the primary 
pump, with considerable saving in 
overall pumping horsepower. 

In starting, the HIFLO 004 
with its high starting head charac- 
teristic is able to p nan enough 
water to the condenser for starting 
purposes. The bypass shown was 
omitted for Units 2 and 3 as the 
HIELO can pump directly through 
the MIXFLO. When there is enough 
water in the control well, the hy- 
draulic turbine is started and the 
HIFLO and MIXFLO automatical- 
ly operate in series at full capacity. 

The booster pump functions un- 
til the river rises to such level as to 
































render the hydraulic turbine in- 
effective, from which point the 
motor driven HIFLO operates 
alone producing full capacity under 
reduced head. Unit #3 will include 
two half-capacity primary HIFLO 
pumps, which will discharge 
through a single booster MIXFLO 
pump; thereby permitting opera- 
tion of only one primary pump 
when low water temperatures pre- 
vail. 

The system is ideal for installa- 
tions where there is considerable 
fluctuation in water level, as occurs 
on some middle western rivers, 
and where it is desirable to locate 
the plant at considerable elevation 
above the source of circulating 
water supply, for reasons of lower 
construction cost, investment, ac- 
cessibility, or geographical loca- 
tion. 
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TIME: The night of February 5, 
1933 


PLACE: An oil field near McPher- 
son in Western Kansas 


A cold, biting wind swooped down 
from Colorado onto the plains of 
Western Kansas. Inside their homes 
the farmers had bundled up against 
the winter night. The light from 
stoves shone faintly through many 
windows. Inside all was warm and 
still. 

On the Sadey oil well lease near 
McPherson the cold wave broke 
suddenly. Cold, brittle air crept 
up on gas lines, froze them, slowly 
built up pressure. The gas dis- 
charge line on a 500 lb. separator 
froze tight. Pressure increased. 
Then everyone for miles 
around was shocked into waking by 
a terrific explosion! The separator 
flung its twisted pieces over a 40- 
acre lot. 

In the morning these pieces were 
gathered together. Experts exam- 
ined them They discovered no 
weakness in any piece. The breaks 
did not follow the seams. Plainly, 
the vessel had been shattered by 
too much pressure. 

On the same night in the 
same oil field . . . less than a mile 
away. stood a similar 500 lb. 
separator. Its size and thickness 
were exactly the same as the sepa- 
rator which had exploded. Exactly 
like the other separator except for 
one detail. A BS&B Safety Head 
had been installed on top to pro- 
tect against over-pressure. The gas 
discharge froze in exactly the same 
way. Pressure increased. A 
pumper, who had just arrived, 
trembled as he watched the pres- 
sure suddenly rise to the bursting 
point. Then the Safety Head burst. 
The pumper blew a sigh of relief. 


The separator had been saved... 
and so had he! 
In a few days the dramatic story 


of how a Safety Head in Kansas 
saved a separator and a life got 
back to BS&B. Safety Heads were 
a young product in those days. It 
was good to hear that they were 
making good. After a_ thorough 
check, engineers filed the report 
along with other reports praising 
Safety Heads These had been 
coming in since the product had 
been put on the market. But, no 
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one at BS&B realized, even then, 
how far the Safety Head would go. 

It had all started in the oil fields. 
Oil men, working with oil and gas 
separators, began running’ up 
against great volumes of gas from 
high pressure wells. When the 
pressure reached the danger point 
something had to give—the relief 
valve or the separator. Ordinary 
relief valves stuck and jammed. 
No one was ever sure just when 
they would blow. Lives and prop- 
erty were in danger. 

The cry went out for a relief 
valve that would blow when it was 
supposed to blow and relieve excess 
pressure fast. 

Black, Sivalls & Bryson took the 
challenge and went to work. Engi- 
neers held conferences. They went 
out and talked it over with men in 
the field. Then they came back 
and compared notes. They con- 
cluded that the answer might be 
an entirely different type of relief 
device. But, what type? That was 
the question 

One day BS&B’s chief engineer 
was seated at his desk thinking it 
over. His eyes wandered to a wire 
running along the ceiling. His 
thoughts ran something like this— 
“Electrical circuits suffer from 
‘over-pressure’, too . What hap- 
pens when an electrical circuit gets 
over-loaded? why, the fuse 
burns out, of course the fuse 
is the ‘weak spot’ which sacrifices 
itself to save the rest of the circuit. 
Why not put a weak spot into a 
pressure vessel which would burst 
first and save the vessel?’’ He 
thought of shear-keys in the fly- 
wheels of punch presses and soft 
plugs in boiler crown sheets. They 
were weak spots, too. He jumped 
to his feet and called his fellow 
engineers together. They agreed 
that perhaps he was on the right 
track. Several engineers and work- 
ers were put on the job. Experi- 
ments began. 

They started with thin, flat, metal 
diaphragms clamped between 
flanges. These diaphragms were 
placed on a test vessel and sub- 
jected to pressure. It didn’t take 
long to see that flat diaphragms 
wouldn’t get the job done. They 
bulged at very low pressures. They 
got ‘“‘tired’’ too fast. So they were 
thrown out and the crew next tried 
shear heads. 


( Advertisement) 





The Safety Head 


These shear heads were thick, 
flat disks machined accurately at 
their outer edges. They were test- 
ed only once. The ten pound disk 
shot high into the air from the test 
vessel and just missed a bystander 
on the way down. Too heavy. Too 
dangerous. 


Formed heads were the next type 
tried. The crew thought that per- 
haps this was the answer; but, 
again—failure. It was the same 
story. When the heads ruptured 
they became a menace to anyone 
standing near. 


Someone suggested diaphragms 
of thin, rolled metal formed in the 
shape of a spheroid. The crew 
buckled down to the slow process 
of planning and designing. Various 
shapes were punched out and test- 
ed. Getting the right proportion 
was, at first, very difficult. But 
when these spheroid-shaped discs 
were proportioned correctly, they 
seemed to do the job. Everyone 
on the crew who had worked so 
hard to lick the problem was hold- 
ing his breath. Was this, at last, 
the answer? They weren't sure yet 

many more tests had to be 
made. 


One thing slowly became evident. 
Bursting pressures were checking 
out! Engineers were able, after 
many tests, to determine that a 
certain thickness and diameter of 
a certain metal would burst at a 
certain pressure. They noticed, 
too, that when the discs burst, they 
shattered into many small pieces 
which fluttered harmlessly away. 
They were definitely not dangerous. 


More tests were made. The engi- 
neers had to be absolutely sure that 
every time a diaphragm burst, it 
left a smooth, full-throated open- 
ing. The diaphragms passed the 
test. It looked as though the gim- 
mick had been found. But, it was 
not time to celebrate yet. They had 
to be sure that the diaphragms 
would pass the test of time 
that they would not wear out too 
soon. 


To test their stamina, Safety 
Heads (as they were now being 
called) were connected through a 
two-way valve to a reservoir of com- 
pressed air. The reservoir was kept 
at ¢ 150 lb. working pressure. The 
valve was operated continuously 


POWER 


Decembe: 949 


























It admitted a slug of pressure to 
the diaphragm, then exhausted it to 


the air. The cycle was repeated 
about forty times a minute. 

Months of anxious waiting passed. 
The fatigue tests dragged on. At 
last the day came for the show- 
down. 


A diaphragm, hooked to the test- 
ing device, had undergone twenty 
years of steady service crammed 
into a few days. The crew gath- 
ered around the testing equipment. 
Each one knew what was at stake. 
If the bursting pressure of this 
diaphragm was not lowered by the 
grind of the test, they had won. 

The diaphragm was taken off the 


equipment and put on the test ves- 
sel. Pressure in the vessel was in- 
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creased. The arrow crept up and 
around the dial. No one breathed. 
The arrow crept slowly on... right 
up to the bursting pressure and 
then BANG! the diaphragm 
burst. After hundreds of thousands 
of pulsations the bursting pressure 
of the disc had not been lowered by 
a pound! The battle was over. 

Safety Heads had passed some of 
the stiffest tests ever given to any 
relief device. Now BS&B was ready 
to let oil men know that their cry 
had been answered . that the 
gimmick had been found. And oil 
men gasped when they heard the 
guarantee, ‘‘A BS&B Safety Head 
will burst within 5% of its pre- 
determined pressure and tempera- 
ture.’’ Orders for Safety Heads 
poured in. 


(Advertisement) 





It was not long before other men 
in other industries saw how Safety 
Heads could protect their pressure 
vessels from the constant menace 
of over-pressure. As the needs of 
these men grew, the number of 
types, sizes, and shapes grew. 
Today, over a half a million Safety 
Heads have been shipped from the 
BS&B plant. On pressure vessels 
all over the world, they stand like 
sentinels silently protecting 
the men and machines they serve. 

If you have pressure vessels in 
your plant, perhaps Safety Heads 
are the answer to your over- 
pressure problem! Write today for 
full details to Black. Sivalls & 
Bryson, Inc., Section SH4, Special 
Products Division, 720 Delaware, 
Kansas City, Missouri. 
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YOUR NEAREST SUPPLIER OF SINCLAIR PRODUCTS WILL GLADLY ARRANGE 
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Compressor Operation 
th Sinclair Rubilene 


In many industries positive supply of air is a vital necessity 
... Which means that reliable compressor performance is 
imperative. 

With Sinclair RUBILENE, an operator can be confident of 
uninterrupted performance. RUBILENE has the ability to resist 
oxidation under high temperatures, to reduce carbon and 
sludging and to keep sustained lubricating quality through 
long service. It assures full capacity output by keeping valves 
and rings clean and free. For positive lubrication, better try 
RUBILENE. 
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New Fluid Catalytic Cracking Stills (like the one About 40% of all the Aircraft Engine Oil used 
shown here) are helping to expand Sinclair's by domestic Airlines in the U.S.A. is supplied 
refinery output. Sinclair's great refineries are by SINCLAIR. The same careful research that 
now turning out products at the rate of developed this high quality oil for the Airlines 


150,000,000 gallons of lubricating oil yearly. is put into RUBILENE and other Sinclair Oils. 


INDUSTRIAL OILS 


: FOR LUBRICATION COUNSEL, OR YOU MAY WRITE TO SINCLAIR REFINING COMPANY, 630 FIFTH AVE., NEW YORK 20, N. Y. 
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AIR CONDITIONERS 





REFRIGERATION 
COMPRESSORS 





Everything 
that puts air to 


work for 
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Every application 
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South elevation, Crawford 
Station, showing Unit #3 on the right 


When Metropolitan Edison Company's Crawford Station 
was built at Middletown, Pennsylvania, in 1925, Sturtevant 
supplied all the Forced Draft and Induced Draft Fans for 
the first five boilers that went in at that time. These fans 
have since given dependable service here, and also in 
Metropolitan’s Eyler Station. So, when plans were com- 
pleted for Unit #3, Sturtevant Fans were chosen again. 


Unit #3 engineered by Gilbert Associates, Inc. consists 
of a 35,000 K W condensing and a 3,000 K W back pressure 
turbine-generator. Sturtevant Fans furnish mechanical 
draft for two 250,000 Ibs./hr. pulverized-coal-fired boilers. 
Each Turbovane” Forced Draft Fan delivers 79,500 


Westin 


Sturtevant 





FORCED DRAFT FANS 
(Turbovane®) 
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INDUCED DRAFT FANS 
(Multivane®) 





CFM of air against a static pressure of 14". Each Turbo- 
vane Induced Draft Fan delivers 152,000 CFM of 350° gas 
against a static pressure of 12.8". Sturtevant Vane Control 
regulates the air or gas volume delivered by all four fans. 


The dependable service that Sturtevant Mechanical 
Draft equipment gives has been noted in the power in- 
dustry for nearly 90 years. Now the latest addition to this 
line—Sturtevant’s Turbovane 10 Fan with power-saving 
Vane Control—is the last word in Forced Draft duty. Call 
your nearest Sturtevant Office for complete information, 
or write to Westinghouse Electric Corporation, Sturtevant 
Division, Hyde Park, Boston 36, Massachusetts. 
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INDUCED DRAFT FANS 
(Steel Plate) 
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INDUCED DRAFT FANS 
(Turbovane®) 
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Liquipment by 


OT 


CONTROL 
SYSTEMS 


Hagan pioneered in the field of automatic combustion 
control systems for both stationary and marine boilers— 
and still leads. Engineering of these and other control 
systems is one of Hagan’s major activities, but the com- 
ponents of these systems are suitable for many other 
applications, and may be purchased separately. 





OT 


FLOW 
MEASUREMENT 


The Hagan Ring Balance Flow Meter is a rugged and 
accurate instrument, adapted for a wide range of static 
and differential pressures. Calibration is the same for dry 
or wet service; range changing is exceptionally easy. Suit- 
able for water, steam, air, gas, oil, and other fluids. .Vo 
stuffing boxes. Calibration by dead weight method checks 
or takes the place of water column methods. Photos show 
a few typical models of this meter. 





OT 


FORCE 
MEASUREMENT 


and other purposes 


As designers of control systems, Hagan engineers have on 
many occasions encountered problems which required the 
development of special equipment. Some of this equip- 
ment has proved to have a wider field than the original 
application, and has been made commercially available. 
Several such units are shown here. 


For full information on any of this equipment and its 
application to your specific problems, write to Hagan Cor- 
poration, Hagan Building, Pittsburgh 30, Pa. 
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Diaphragm 


T ge 
Regulaior ype 


Master Sender 


Differential | 


Transformer Type ‘F’’ Totalizer 





Variable Ratio Receiving 
Regulator Regulator 








Ring Balance Flow Meter Ring Balance Flow Meter Dual Meter with Integrator Single Ring Meter without Integrator 
(indicating, Integrating & Recording) (Integrating & Recording) (Case Removed) (Rear View) 








| “7. 
MicroTrans 
MicroServo 
V Port Butterfly Valve Thermostat 


Hagan ThrusTorg Steam Separator 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS oe 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS —_—o 

METALLURGICAL FURNACE CONTROL SYSTEMS epee 
THRUSIORQ FORCE MEASURING DEVICES 


HAGAN 
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Worthington 
Centrifugal 
Boiler Feed Pumps 
Aid the Smooth 
Flow of Power 


Worthington Multi-Stage, High 
Pressure Boiler Feed Pump, Type 
WCS. Solid Forged, Steel Barrel. 


Your Power Dispatcher knows that 
to keep the kilowatts flowing out of 
the switchboard, smoothly and with- 
out a break, the boiler feed pumps 
must be in there pitching every 
minute. 

To produce the most reliable and 
econcmical boiler feed pumps calls for 
highly specialized knowledge . . . of 
materials, to select the finest devel- 
oped by modern metallurgy . . . of cor- 
rect design, based on actual field ex- 
perience . . . and of application, to fit 
the right pump to the job. 

That’s why control room men 
everywhere are grateful for the year-in 
and year-out dependability of Worth- 


ington Centrifugal Boiler Feed Pumps 

. and why more and more Central 
Stations are finding complete pumping 
satisfaction in these smooth-working 
aids to low cost trouble-free power 
production. 

THE WORLD’S WIDEST CHOICE 

is yours in Worthington’s most com- 
plete line of Centrifugal Pumps. You 


HERE’S DEPENDABILITY 
your power dispatcher will appreciate! 


can count on Worthington’s expert 
engineering staff for valuable aid in 
choosing just the right size, pressure 
and capacity . . . still further proof of 
the more worth in Worthington. Call our 
nearest District Office, or write 

to: Worthington Pump and =e 
Maz-hinery Corporation, Centrifugal \gre 

Pump Division, Harrison, N.J. QU 


WORTHINGTON 






eee ee 
Si 
=H DPS 
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New! Allis-Chalmers 
CAR SHAKER for 
unloading coal, cinders, 
ore, slag, coke, gravel, 


relate Moli-imtelcolalel (ols 


materials from drop- 


bottom hopper cars. 


—- 





© A30 MINUTE JOBIN 2 MINUTES! 

Yes, a hopper car which required 

up to 30 minutes to unload manually 

can now be unloaded in as little as two 

minutes with the new Allis-Chalmers 
Car Shaker! 

And you save on safety! Accidents 
are eliminated as workmen do not have 
to mount the car during the automatic 
unloading operation. Vibratory motion 
of the Shaker is transmitted to the car 
and loosens bridged granular material 
so it flows freely through the hopper 
openings. 

The Shaker is driven by a 15 hp, 
high torque, integrally enclosed Allis- 
Chalmers motor — mounted on rubber 
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to protect motor from severe vibration. 

or complete information on how 
this new Car Shaker can help you save 
time and money, contact your nearby 
A-C Sales Office. Or send in the handy 
coupon below. 


CHECK THESE SEVEN MONEY AND 
LABOR SAVING FEATURES! 

1. Motor is located inside body; drive 

completely covered by guard. 

2. Size of body and shoes designed to 

fit all hopper cars operating on the 

North American continent. 


3. Simplified mechanism reduces num- 
ber of working parts, 


ALLIS-CHALMERS 


Unload Materials 














4. Hydraulic arrangement for bearing 
removal, 

5. Car Shaker heavily designed—Stress 
relieved after welding and before ma- 
chining. 

6. Shaker is well balanced for ease in 
handling by crane or hoist. 

7. Designed for use with noise damp- 
ening pads where required, or with re- 
movable wearing shoes. 

















A-2857 

i a 
{| ALLIS-CHALMERS, 952A SO. 70 ST. 15 
' MILWAUKEE, WIS. : 
: Please send Car Sheker Bulletin 0787221. 
: H 
, Name t 
: H 
Title. : 

H 

y Firm : 
' 1 
1 1 
Address. s 
hhecasteedbesonennnnnenneeuel 
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FOSTER WHEELER 








HEATERS and 


are serving in all high pressure 
of the Public Service Electric 

















Upon completion, Sewaren Generating Station will be the largest of five 
major steam-electric stations of the Public Service Electric & Gas Company, 
of New Jersey. This station went into operation with the first two 110,000 
kw generating units in November 1948 and is the first station to operate 
at 1050 F. A third unit has iust been completed and a fourth unit is 
scheduled for 1951 when the station will have an installed capacity of 
455,000 kw. Foster Wheeler high pressure feedwater heaters have been 
selected to operate in connection with all large high pressure installations 
in the Public Service system. All condensers at Sewaren are also designed 
and built by Foster Wheeler. 

The feedwater heating cycle is the only eight-stage system in the 
country and includes a single-effect FW evaporator which takes steam 
from the third bleed point of the turbine and discharges to the next lower 
heater in the cycle. 





This is a single-effect evaporator with an external 

deaerator which is included in the feedwater system 

of each unit at Sewaren. Two of the three exhausters 

serving the FW ball mill pulverizers of No. 1 Unit 
appear in the background. 


FOSTER WHEELER CORPORATION - 165 BROADWAY, NEW YORK 6, N. Y. 
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EVAPORATORS 


generating stations 
System 


‘: 


Some of the high pressure heaters 
serving the 110,000 kw units at 
Sewaren are shown above. The 

closure for these high pressure heaters 
is of the Foster Wheeler “Lockhead” 
type. This design provides separate 
means for supporting the head pressure 
load and the gasket compression load. 
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In the operation of a C. H. W. "Reverse Flow'’ Condenser, with 
divided water box, water enters valve chamber at A with left 
hand valve port open to permit water to flow through pass B; 
then changing direction at other end of condenser and flowing 
back through pass C and out through the upper port of D. To 
reverse flow, valves at inlet A and discharge D are changed to 
permit water to flow through C first, returning through B and 
out through the lower port of D. Both halves of the condenser 
are operated in similar manner, but independently of each other. 
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When ABNS Automatic 


‘| Combustion Control GOES IN 










It's practically a certainty that you will get 
more steam capacity to meet increased 
production needs when you install Hays Auto- 
matic Combustion Control. That is why Hays 
Systems, almost without exception, quickly pay 
for themselves. 


Here’s a typical case: 

When steadily increasing production taxed 
the capacity of its three boilers, a food company* 
installed Hays Combustion Control. Immediately 
production jumped almost 100 percent using 
only two boilers, with the third for stand-by. 


Turbine steam consumption dropped 1000 
pounds per hour, boiler efficiency rose from 
55 to 781% percent, and steam costs dropped 
sharply. 

Is your steam plant keeping pace with growing 
demands? Consider how much more practical 
and inexpensive it is to increase capacity of 
your present plant by the Hays Method 
than to invest in additional boilers. 


t's“ 


good business” to talk over your steam plant 
uumne with a Hays engineer. Meanwhile, 
send for Bulletin 49-605—important reading. 


“Name upon request. 





Steam pressure is maintained practically con- 
stant under wide variations in steam demand. 

Correct fuel-air ratio is maintained for most 
efficient combustion. 

Over-fire draft is maintained constant at a 
predetermined value. 

Fuel-burning rate is kept in step with steam 
demand. 

Furnace and boiler are protected by the more 
uniform firing conditions and by the smaller 
fluctuations of steam pressure and furnace 
temperature. 

More uniform pressure improves turbine room 
efficiency and protects the quaiity of processed 
products. 

Fuel and maintenance costs are definitely 
lowered. 





ALL THESE POTENT ADVANTAGES ARE BASIC IN HAYS Automatic COMBUSTION CONTROL 


Electrical operation makes for simplicity in 
installation, operation and maintenance. 

Uniform high efficiency and COz2 in the flue gas 
are maintained over a wide range of rating. 

Corrections are made before conditions get out 
of hand. Always on the job, never tires, never 
forgets. 

Clinker trouble is lessened. (Periods of un- 
necessarily high combustion rates so common 
with hand control, are eliminated.) 

load variations can be carried by the entire 
battery of boilers or by an individual boiler, as 
desired. 

Operator is relieved of many details, leaving 
him free to attend to more important duties in 
the boiler room. 








jputomatic 
COMBUSTION CONTROL 


INDUSTRIAL CONTROL © FLOWMETERS © GAS ANALYZERS » DRAFT GAGES « CO, RECORDERS 


THE HAYS CORPORATION, MICHIGAN CITY, 
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Single Pick-up...Multiple Delivery for Coal 


Fast. simple, efficient and clean might well describe this S-A coal han- 
dling system. Coal is picked up from a single track hopper, crushed, ele- 
vated, stored and delivered to any one of several boiler stokers. 
Designing cost-reducing coal and ash handling systeras has long been 
a major function of S-A engineers: For half a century, all types of bulk 
materials handling systems have been developed by these men to meet 
the needs of almost every kind of industry. Drawing on this wide experi- 
ence and the complete line of S-A equipment, they can always be counted 
on to design systems for coal and ash movement to meet exacting conditions. 
Submit your coal and ash handling problems to S-A engineers for their 


recommendations. It costs you nothing. Write today. 











STEPHEN §= DAMSON 


5 Ridgeway Avenve, Aurora, Illinois \ MEG. CO. Los Angeles, Calif. + Belleville, Ontario 


WYMAN-GORDON COMPANY 
HARVEY, ILLINOIS 


Reciprocating plate feeder feeds coal from track 
hopper to inclined belt conveyor which dis 
charges into Knittle ring-type crusher. A pair 
of 94-ft.-high loop boot REDLER elevators 
lift and discharge coal to a 107-ft.-long belt 
conveyor which extends over the entire length 
of 1500-ton capacity indoor storage bunker 
in 80-ft.-long, closed-circuit REDLER con- 
veyor receives coal from any part of bunker 
and conveys it to any one of several scales 
which weigh and discharge to boiler stokers 
below. Coal not needed immediately can be 
recirculated by the conveyor 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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99% DRY STEAM-OR BETTER 
virtually without pressure loss! 


Swartwout 


wa 
positive removal of un 


nted elements 


for ors 


i a 
from steam, air and other vap 





THE WHIRL DOES THE TRICK | 





VERY POWER and consulting engineer should have Swartwout 

a copy of this new bulletin on his bookshelf. Just off 
the press, this booklet gives detailed specifications and 
performance data on the complete line of Swartwout POWER PLANT EQUIPMENT 
Separators for removing entrained liquids, solid matter, 


oil and grease from exhaust or live steam . . . from air 
or chemical vapors. 


For pressure systems from 50 to 600 psig, Swartwout 
Separators employ the highly efficient helico-centrifugal NAME_ 
principle for positive removal of unwanted elements virtually ut 
without pressure loss. They contain no baffles, plates, grids or TITLE 
other parts to cause flow reversals, velocity heads or vibration. 


COMPaNny 


Entrust all your separation problems to Swartwout 
engineers; our many years of experience in solving entrain- STREET 
ment and drainage problems are at your disposal. Mail 
the coupon for your copy of Bulletin S-14-C. The Cov 
Swartwout Company, 18511 Euclid Ave., Cleveland 12, O. 


A 2563 
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to POWELL for | 


¥ 3 
There are obvious disadvantages in buying flow control equip- 


ment from several different sources. Then why get your bronze 
or iron valves from one place, your steel valves from another, 
and possibly corrosion-resisting valves from several others, 
when Powell makes them all*? 


This is an age of specialization; and whereas various manufac- 
turers are emphasizing valves that meet certain flow control 
requirements, Powell specializes in making valves to meet a// 
the demands of every branch of Industry. And there’s only one 
standard of quality at Powell—to make the right valve to 
suit the service, and to make it the best. 


Plants representing every branch of Industry have found that 
it pays to make Powell—and only Powell—responsible for 


the performance of all their flow control equipment. So why 
not come to Powell for all your valve requirements? 








Fig. 11323 W. E.—-Class 1500-pound Cast 
Stee! Pressure Seal Gate Valve with welding 
ends. Has top-mounted electric motor oper- 
ator for quick, positive opening and closing 
by remote ontro 
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‘ 
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= 
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= 
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pes 


Fig. 19084 W.E.—Class 900-pound Cast 


Steel Pressure Seal Globe Non-return 
Valve with welding ends and spur gear 











he 


operation 


Improved streamline design 


Fig. 11365 W.E.—Class 1500-pound Cast 
Steel Pressure Seal, Piston-Guided, Hori- 
zontal Lift Check Valve, with welding ends 
Streamline design permits maximum flow 
through valve with minimum pressure drop 
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reduces pressure drop 
to the minimum 


and, turbulence 





Fig. 11313 W.E. 


Class 1500-pound Cast 


Stee! Pressure Seal Gate Valve. Has ven- 
turied ports, welding ends and special by- 
pass. Bevel gear operated. 
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? o Fig. 11331 W. E.—Class 1500-pound 
small size Cast Stee! Pressure Seal 
Globe Valve with welding ends. This 
design permits practically un- 
obstructed flow through the 
{ valve body, thus reducing 
{| pressure drop and turbu- 
lence to the minimum. 
Fig. 9003 W. E.—Ciass 900- 
pound Cast Stee! Gate Valve. 
Welding ends, outside screw 
rising stem, bolted flanged 
Fig. 6061 W. E.—Class 600-pound yoke, tapered solid wedge 
Cast Stee! Swing Check Valve with 
welding ends and bolted cap 
TS Penn oD 
Fig. 1708—200-pound Bronze Globe 
Valve with renewable stainless steel 
seat and regrindable, renewable 
“‘Powellium” nickel-bronze disc 
Fig. 375—200-pound Bronze Gate 
Valve. Screwed ends, inside screw 
rising stem, union bonnet, renew- 
able wear resisting ‘‘Powellium 
oh nickel-bronze disc 





Fig. 241—Large 125-pound 


‘ Iron Body Bronze Mounted Fig. 1793—Large 125-pound Iron Body 
Globe Valve. Sizes 2° to 16", Bronze Mounted Gate Valve. Made in 
incl. Outside screw rising sizes 2° to 30", inclusive. Has outside 
stem, bolted flanged yoke screw rising stem, bolted flanged yok« 
and regrindable, renewable and tapered solid wedge 


! bronze seat and disc 








Fig. 1314-A Class 1500- 


*The Complete Powell Line includes Globe, Angle,  anaeene 
Gate, Check, Relief and Flush Bottom Tank Valves in ends. Also available 


Bronze, tron, Stee! and a wide range of Corrosion- in Globe and Angie 4 
Resisting metals and alloys. seaiaasiacts 


Ask your nearest Distributor—or write direct 





vic att WC Cae wou whe Wm. Powell Company 
ig. i ass -pount 

Cast Steel Globe Valve with welding Cincinnati 22, Ohio 

ends, outside screw rising stem and 


bolted flanged yoke. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 

















for power generation in utilities, munic- 


Texel oliclalcmetalem olahceli-miuleliiae 


for voltage booster stations at the end 
of long transmission lines—to act as 
two-way power feed when line trouble 
is encountered in storms, overloads, 


relate Mehial-lane@laadliutiiella-h 


fol any unl bs ole] acolo) (-Molae olela(el ol -MULiCm (ols 

emergency hook-ups during transmis- 

sion or distribution lige repairs and 
. 


replacements 





cola artcol i Colilela Mel Mne Mm (elee] Me l-lal-igelilare) 
plant in communities or in isolated 


areas. 


for power units in central station plants 


of large utilities 


For these various purposes 


Chicago Pneumatic provides a com- 


plete line of Diesel and Dual Fuel Units 
ranging from 100 to 1200 KW. Write 


olamitlimmiaticlaiienitela 


Il 
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A key generating plant 
of prominent midwest 
utility. 





Package unit as used in temporary installations dur- 
ing transmission line repairs and replacements. 


Typical small community installation. 


Cuicaco Pneumatic 


TOOL COMPANY 


General Offices: 8 East 44th Street, New York 17, N.Y 





PNEUMATIC TOOLS ¢ AIR COMPRESSORS «© ELECTRIC TOOLS ¢ DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS « AVIATION ACCESSORIES 
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COMBUSTION CONTROL | 


GAS FIRED—In this modern industrial plant steam is gener- 
ated at the rate of 400,000 lbs. per hr. by four gas fired boilers 
operated by a Republic automatic combustion control system. 


60 








FOR 
ALL SIZES OF BOILERS 
ALL TYPES OF FIRING 
ALL LOAD CONDITIONS 


An automatic combustion control system, as 
designed and built by Republic, will enable 
you to operate your boiler (or boilers) over 
a long period at test efficiencies regardless 
of variations in fuel, load and other operat- 
ing factors. 


Republic combustion control is a unified 
system controlling simultaneously, in meas- 
ured quantities and in correct proportions, 
the fuel and air input to the boiler. 


It automatically increases or decreases 
the fuel and air supply to the boiler in the 
correct amount to maintain constant steam 
pressure and in the correct ratio to main- 
tain maximum combustion efficiency. 


Republic automatic combustion control 
systems, either pneumatic or hydraulic, 
are available for all sizes of boilers, all 
types of fuel firing, and load conditions 
and any arrangement of draft equipment. 
They are completely described in Data 
Book No. S-21— write for your copy. 





STOKER FIRED—The Republic instrument and 
combustion control panel for an 80,000 lbs. per 
hr., stoker fired boiler in a municipal power plant. 


POWER + December 1949 








t 
BO 








OIL AND GAS FIRED—In this model boiler room of a large STOKER FIRED—The Republic combustion con- 
institution the four combination oil and gas fired boilers are trol and instrument panel for the automatic oper- 
operated by a Republic automatic combustion control system. ation of a 45,000 lbs. per hr. stoker fired boiler. 





MIXED GAS—Republic instrument and 

control panel installed in a natural 

gasoline plant to automatically control 

two 50,000 lbs. per hr. boilers burning 
mixed gas. 


STOKER FIRED—A typical Republic combustion control installation 

in the boiler room of a mid-western university for the automatic 

operation of two 25,000 lbs. per hr. stoker fired boilers. All boiler 

instruments and manual controls are centralized on the two panels 
pictured above. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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STANDARDIZED tc 


Save You Time, Money! 







Complete Automatic 
Reclosing 


Factory Assembled and 
Wired 


gag” Standard Protective Relay 
Equipment 


gag Ready to Install and Operate 


OU’LL SAVE TIME AND MONEY with standardized, ayer WA 
Zales packaged Type “O” protection. Stand- | ad | 
ardization is your assurance of proved design... saves . anni ail B y 
you time in ordering . . . shortens delivery . . . reduces \j MY 
installation time . . . means greater economy passed wwe i\e 
along to you in dollar savings! 

Type “O” outdoor oil circuit breakers clear faults Ye ’ h\ 
\ 


fast. When breaker is tripped, full mechanically and ih | 
electrically trip-free operating mechanisms release con- 
tacts immediately under all conditions. Fault or over- 
load currents are cleared within 8 cycles . . . breaker 
opens and recloses within 30 cycles when connected 
for automatic reclosing. ASA standard ratings in 7.2 


14.4 and 23 kv sizes 
Get more facts about Type “‘O” or other breakers 


: ° +) el ; pow Ovtd' 4 
' 210, 3 ge, 15 es te eh 
ype O oo areaker® 
from your nearby A-C sales office. Or write for bulletins, in circuit, BOE 
ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS. 
2 


Building Fine Power Circuit Breakers Since 1899 aoers 
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Some of the finest steam generating plants 
in the country are to be found in American 
engineering colleges where every facility is 
available for studying designs, efficiency, 
dependability, and general performance. 
Springfield has an outstanding record in 
supplying steam generators for schools, 
claw, and universities. 

The design shown here is for two 60,000 
Ib. units for North Carolina State College 
of Agriculture and Engineering which is a 

rt of the University of North Carolina. 

e operating pressure is 425 psig at super- 


lim 


reef 


Consulting Engineers: PIERSON AND WHITMAN, Raleigh, N.C. 


SPRINGFIELD PRODUCTS 


heater outlet with 750°F. total steam tem- 
perature. Boiler heating surface totals 7,028 
sq. ft.; water cooled surfaces, 1,780 sq. ft.; 
and air heater, 3,700 sq. ft. Firing is by 
spreader stoker with dumping type grate. 
The design includes dust lector with 
forced and induced draft fans. 

Springfield specializes in building boilers 
to “fit the job”. We will be glad a 
a proposal covering your requirements. 
Write to our main elke in Springfield, or 
check with your nearest Springfield Boiler 
Co. representative. 















UNIVERSITY OF 
NORTH CAROLINA 


North Carolina State 
College of Agriculture 
and Engineering, 
Raleigh, N.C. 


SINCE it opened in 1889 as one 
of the Land Grant Colleges, with 
Col. Alexander Quarles Holladay 
as its first president, North Car- 
olina State College of Agriculture 
and Engineering has had a 
distinguished record in the 
educational field and in the 
history of North Carolina. 
Today, it is a part of The 
University of North Carolina 
under a board established by the 
General Assembly of the state. 






























CHECK WITH YOUR 
CONSULTING 
ENGINEER ON YQUR 
MODERNIZATION AND 
NEW PLANT PROJECTS 











BENT TUBE STEAM GENERATORS— 
Modern designs for capacities from 
1 Ss. Up. 

STRAIGHT TUBE BOILERS—Specially 
designed for capacities from 
5,000 to 450,000 Ibs. per hour and 
higher. 

STANDARDIZED TYPE MC BOILERS— 
Standardized for quicker delivery 


and lower cost. Sizes 7,500 to 17,800 
Ibs. per hour. 

WATER COOLED FURNACES—Heavy 
duty water walls. Exclusive center 
water wall construction for larger 
units. 

SUPERHEATERS — AIR HEATERS — 
ECONOMIZERS — Individually de- 
signed to meet requirements. 


See our catalog in SWEET’S 


1953 E. Capitol Ave., Springfield, Ilinois 
WORLDWIDE SALES AND SERVICE 


NEW YORK e PHILADELPHIA @ WASHINGTON, D.C. @ DETROIT e KANSAS CITY e HOUSTON 
ST. PAUL @ PORTLAND, ORE. ¢ 


CHICAGO e ST. LOUIS e¢ 


Export: READING, PA. 


A partial list of the 
outstanding universities 
that have selected 
Springfield Boilers: 


Ohio State University 

Princeton University 

University of Illinois 

University of Wisconsin 

University of Pennsylvania 
University of Okiahoma 

Oregon State Agricultural College 
State of Illinois Normal University 


University of Pittsburgh, Carnegie 
library, Bellefield Boiler Plant 
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...- THOUGH 53° wg. IS THE AIR PRESSURE 
ON THIS HEACON DAMPER INSTALLATION 


DAMPER TYPE Sv 


REVERSE FLOW Se 
CHECK VALVE 
Ln CAMPER 
— 
a 
_— 
PLENUM ¢ 
CHAMBER ~~ 





HOW IT WORKS 


This unique Heacon Damper was designed to 
operate in tandem with two others on 3,000 H.P. 
Blowers. It is actually a combination of two 
Heacon types; the SVH, seen through the grille 
in half open position, for regulating flow, and 
a free-swinging LH, or Leaf Type, shown in open 
position on near side, for use as a check valve to 
prevent reverse flow. Both damper curtains use a 
common grille seen in center of frame. 





problem with Heacon. 
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404 Bona Allen Building 
BOSTON 10, MASS 
Holbrook & Hunter 
88 Broad Street 
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The Johnston Engineering Co 
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Cochrane Engineering Corp 
309 West Jackson Boulevard 

CINCINNATI 2, OHIO 
Eliman Equipment Company 
1101 Federal Res. Bank Bidg 

CLEVELAND 15, OHIO 
The H. W. Kaiser Company 
1836 Euclid Avenue 


Heacon Damper tightness has been stressed for 
some time... Now, here’s the proof! 

A cigarette lighter was held at the inlet of 
the standby fan on this installation, while two 
800 H.P. duplicates of the standby fan were 
operating at 53” w.g. though normally intended 
to operate at 85” w.g. 

These three fans, serving a 400,000 lb. per 
hour steam generator, discharge to a common 
plenum chamber at inlet to air heater. Each fan 
is equipped with a dual-purpose Heacon 
Damper, to release air to the plenum and also 
prevent loss of air from the plenum when a fan 
is idle or fails. 

The Heacon Damper illustrated at the left is 
one of three designed for the above applica- 
tion. Shown from the LH (Leaf Type Heacon 
Damper) side, it illustrates the position of the 
LH as it rides on the discharge from the fan. 
Since it functions as a check valve, failure of 
flow from the fan for any reason, either intended 
or accidental, results in immediate, automatic 
closure of this damper. 

Heacon Dampers are built to meet all types of 
applications. It is in unique cases, such as this, 
however, that they are proved outstanding in 
design and pay for themselves in a short time. 

Our Engineers will be glad to show you how 
you can solve that difficult control or shut-off 


DETROIT 2, MICH 
Metrol Company 
5538 Cass Avenue 


HOUSTON 1, TEXAS 


The J. A. Rossiter Company 


P. O. Box 1095 





(Offices in 28 principal cities) 


KALAMAZOO, MICH 


Metro! Company 


420 W. South Street 


KANSAS CITY 6, MO 
D. Hesier Co 
950 Dierks Bldg 


THE THERMI X 


POWER 


r l 
Vecember 





1949 

















REGISTERED TRADE mare 


CANADIAN REPRESENTATIVE 


T. Cc. CHOWN, LTD. 


1440 Saint Catherine St., W., Montreal 25, Quebec 


SAN FRANCISCO 4, CAL 


PORTLAND, ORE 
The Fulcher Company 


LOS ANGELES 12, CAL 
A. W. Anderson 
164 S. Central Avenie 


MINNEAPOLIS 4, MINN 
Hoyt A. Sevey 


NEW ORLEANS, LA 
Ariesco Company, inc 
1221 Corondelet Building 


NEW YORK 7, N. Y 
Parry Engineering Company 
154 Nassau Street 


Lee & Freeman, inc 

Room 302, Governor Bidg 

1408 S. W. 2nd Ave 
RICHMOND 1, VA 

Frank Howell Company 

Room 412 American Bidg 


1550 First Avenue South 


1525 South Sth Street 


MONTREAL 25, CAN 
T. C. Chown, Ltd 
1440 St. Catherine St., 


NEW HAVEN 5, CONN 
Daniel Smerling 
P.O. Box No.*1 169 


TOLEDO 4, OHIO 
The Johnston Engineering Co OR wee BV Metrol Company 
31 Gibbs Street 6 Morris Avenue 518 Jefferson Aver 
SALT LAKE CITY. 9, UTAH 
The Lang Company ST. LOUIS 8, MO WASHINGTON 6, D.C 
267 West First South St Economy Equipment C T. W. McGuire Compan 
P.O. Box 479 4526 Olive Street 627 K Street, NW 


RATION 


FIRST NATIONAL BANK BLDG. - GREENWICH, CONN. 
65 


PHILADELPHIA 3, PA ROCHESTER 4. N.Y 


Thermix Engineering Company 
1003 Broad St. Station Bidg 


PITTSBURGH 19, PA 
Herr-Harris Company 
545 William Penn Place 











WEY Vou 


Whe DOWEP SabtitgS 
GOW JOCTIEL 








Here’s the reason why 


Assume that two pumps attain the same efficiency when new. One is equipped with 
ordinary close clearance, flat rings at the running joint between impeller and casing; the 
other with large clearance labyrinth rings. 

As wear increases the clearance between the rings, the efficiency of the pump 
equipped with flat rings drops off more rapidly than that of the labyrinth ring pump 
because the flow retarding action of the flat rings depends solely upon the maintenance of 
close clearances; while the flow retarding action of the labyrinth rings is due to the 
resistance of a labyrinth passage. 

The longer the pumps are used, the greater the difference in leakage, the greater the 
difference in efficiency and the greater the saving due to the use of De Laval labyrinth 
wearing rings. Every year the power savings grow greater, 


When selecting a pump consult the rating tables in De Laval Catalog 10-15-P. 
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ec ce cece e brings Extra 
Engineering Refinements 
To Spreader -Type Firing 


The outstanding performance of the Centrafire with 
Traveling Grate stems from features that are built in— 
not added as accessories. 

\ positive, metered flow of coal, wet or dry, is fed 
continuously by an air-cooled overthrow rotor into 
the combustion area. Proper distribution is effected 
automatically by cyclic control of the rotor speed. 

All moving elements are hydraulically operated by 
one turbine or motor-driven oil pump. This assures 
infinite flexibility through the complete range of 
Opel ition svnchronizes coal feed and yrate speed. 

Gsrates are plate-type, laboratory tested under con- 
ditions tar more severe than those of actual service. 
Rollers support the grate ¢ hains, reducing friction and 
powel requirements. 

Fuel distribution adjusted automatically to air flow 
through front and rear grate sections results in inti- 


mate mixing of fuel and air for thorough combustion. 


The Centrafire’s range extends upward of 300,000 


Ibs. of steam per hour. Its adaptability to deep, narrow 
furnaces permits use of the most economical boilers. 
It will pay vou to get the full Centrafire story. Ask 


your Westinghouse representative for complete data, 


or write Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pa. 1-50504 












VOGT BOILER 
70,000 Lbs. 
Steam Per Hout 










































SPRINGFIELD BOILER 
40,000 Lbs. 
Steam Per Hout 





WICKES BOILER 
39,200 Lbs. 
Steam Per Hour 





WICKES BOILER 
110,000 Lbs. 


\ Steam Per Hour 
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Here’s something you can do 
about the weather... 


RADIANT 
SNOW 
Ay BYERS WROUGHT IRON PIPE | 


i & 


SATING and | 


with 


AAT riar 
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When you're laying plans to fortify 
a plant or industrial structure 
against winter cold and snow, don’t 
overlook the two modern, proven 
weapons that are now available: 
radiant heating and snow melting. 
Their effectiveness has been proved 
in hundreds of applications—and 
the almost universal use of Byers 
Wrought Iron pipe provides the 
extra margin of dependability, and 
the extra protection against main- 
tenance, that every engineer is 
seeking today. Here are some 
typical examples of the varied 
problems that the systems solve. 



































This was one of four large ware- 
house-office-factory structures 
where radiant heating was in- 
stalled. One installation received 
an immediate test, when tempera- 
tures dropped to 15 below zero. 
Complete comfort was maintained. 





This laboratory posed a difficult 
heating problem. Excessive air 
movement, or wide variations in 
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air temperature, would have 
affected the accuracy of tests. 
Since radiant heating does not de- 
pend on high air temperatures or 
air circulation to maintain comfort, 
it was the logical choice. 





In this factory building, radiant 
heating eliminated ‘‘torrid and 
frigid’’ zones, permitted unre- 
stricted use of all floor area for 
production equipment. The owner 
reported that workers in an older 
building clamored for transfer to the 
department that had radiant heat. 





A 13-inch fall of snow provided a 
real test for this snow melting sys- 





tem, installed in a plant access 
road. Ordinarily, traffic would have 
been hopelessly snarled. The sys- 
tem kept the roadway clear, let 
cars move unimpeded. 





Industrial trucks, moving between 
buildings, use this driveway—and 
the 3-foot snows frequent in the 
area were a hazard. A snow melt- 
ing system made snow removal un- 
necessary, let traffic move normally 
all winter. 





The movement of materials to and 
from a plant are often halted by 
heavy snows that block loading 
platforms. This installation assures 
free access to the factory, regard- 
less of weather. 


We will be glad to send you a copy 
of the Bulletin, WROUGHT IRON 
FOR RADIANT HEATING, which 
has helped thousands of designers 
to calculate, layout and install suc- 
cessful systems. Ask for it. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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ANOTHER TOOL FOR YOUR 





By B G A SKROTZKI, Associate Editor 


In the power plants of 50 years ago, boilers stood 
in long rows, stoked by grimy men who shoveled 
more than six pounds of coal for every kwhr produced. 
Today, in clean, quiet control rooms, fewer men guide 
the operation of vastly more powerful equipment in 
plants making a kwhr from less than one pound. 

This revolution, which has so greatly increased the 
productivity of fuel and labor, began with the devel- 
opment of automatic firing. It came into full flower 
with the addition of automatic control. Mechanical 
firing made it possible to feed the hungry maw of a 
million-lb-per-hr boiler; mechanical control made it 
possible to regulate the vast appetites of such a boiler, 
in response to ever-changing loads. 

Best of all, what automatic control has done for 
large plants, it has done for their smaller brothers 
as well. In boiler rooms everywhere, combustion con- 
trols have become a potent tool for cutting costs. 

To realize full benefits of combustion control, the 
plant designer must select the equipment best suited 











for the job and the operator must use it intelligently. 
Neither can do so without some familiarity with the 
many systems now available, employing a wide variety 
of mechanical, electrical and electronic devices. To 
give such familiarity is the purpose of this special 
section, POWER’Ss 73rd. 

While control systems differ widely in detail, all 
have a common purpose and all work on a few simple, 
basic principles. Hence, this section starts with a com- 
plete picture of the job a control system must do and 
how it goes about it. Then come detailed descriptions 
of complete control systems and the devices used in 
them. Because these systems are highly individual in 
nature, and can be classified only with difficulty, we 
depart from our usual custom and give makers’ names 
for ready identification. 

Here is the basis for a study course in what has 
become one of the most important branches of today’s 
power engineering. Put this knowledge to work in your 
own plant, raising output and cutting costs. 





% 





WHAT HAPPENS WHEN LOAD CHANGES ? GRAPH SHOWS, STEP BY STEP 












































In any system such as the typical one illustrated above, energy input (fuel, 
air) must equal sum of energy ovtputs (electricity, process heat) plus losses 


The steam plant that carries constant load during its oper- 
ating period is both rare and lucky. Thus, in most plants, 
varying steam demands must be met by the unceasing vigi- 
lance of operators or by the never-sleeping watchfulness of 
automatic controls. To see how load changes affect operation 
of boilers and firing equipment, and what must be done 
about it, let’s start with a simplified situation 

Input Against Output. Fig. 1 pictures such a setup. Into the 
boiler we put energy in the form of fuel and air. Out of it 
we take energy — steam. Then the steam is put to work 
turning a turbine, and delivering heat to process materials 
in a kettle. Finaliy, we use some of the steam in a radiator 
to heat the building. These are the useful outputs — electrical 
energy from the turbine-generator, heat energy from the 
kettle and radiator. We can't do this without some losses. 
So, roughly speaking, the energy put in must balance the 
energy outputs, plus losses. 

We say “roughly speaking” because the plant itself stores 
some energy. When we start up, part of the energy put in 
goes to heating water in the boiler, the setting, piping, etc. 
After we level off at some steady load, stored heat stays 
the same. When load changes, it changes slightly. And, of 
course, when we shut down, stored heat is given up, although 
usually much of it can't be put to work. As we'll see later, 
this stored heat plays a part in the control job. Right now 
all we need to do is add it to our input-output picture. We 
can then say, for an operating plant, that energy input (fuel 
and air) must always balance energy outputs, plus losses 
and changes in stored heat. 

Load Changes. All this means that rate of supplying fuel 
and air to the boiler must be changed every time load in our 
plant changes. With manual control, the operator must 
handle these adjustments. If he knew in advance of changes 
in steam demand, it would be fairly easy. Actually, he can 
expect to get such a tip only when the load swing will be 
large. For small ones, he must watch the pressure gage and 
go to work when load change shows up there. 

To see more clearly what happens on a load swing and 
what the operator has to do to adjust for it, let's assume a 
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How load changes on turbine-gener- 
ator react back to the firing system 


load change on the turbine-generator. At the beginning of 
Fig. 2, we're rolling along with a steady kw load, constant 
turbine-shaft speed and a certain governor-valve opening 
allowing the needed steam flow. To meet this demand, the 
boiler is taking in fuel and air at a steady rate and putting 
out required steam. 

What Happens? At point of time a, someone out in the 
plant cuts in a motor. Kw load rises immediately because of 
the inrush of additional current. Greater current flow in the 
generator armature increases the opposing magnetic forces 
between field and armature. This causes shaft speed to drop 
immediately. By giving up some of its mechanical rotating 
energy, the shaft momentarily supports the new load. Drop 
in shaft speed brings the governor into play to open the 
throttle valve at time b. Steam flow increases as this valve 
opens and steam pressure falls off. With his eye on the pres- 
sure gage, the operator increases the rate of fuel feed and air 
flow. By time c, heat-release in the furnace starts increasing, 
as shown in Fig. 2. 

Return to Normal. Greater heat release checks rate of pres- 
sure fall and supports increase in steam flow At time d, the 
governor reaches a balance point which will hold the higher 
load at a speed slightly under normal. Adjusting governor 
spring tension opens the throttle valve a little wider, further 
increasing steam flow and bringing shaft speed back to nor- 
mal. As pressure nears its rated value at g, firing rate eases 
off. Steady conditions in the plant have been restored by 
time h. How much time all these steps take depends on the 
size of the load swing — usually it’s a matter of seconds for 
the whole business from a to h. 

With all the elements of energy input and output brought 
back into balance, flows and firing rate will hold steady 
until another load change occurs. Incidentally, losses and 
energy storage in the system generally increase and decrease 
with load. 

When Load Drops. As Fig. 2 shows, the same things hap- 
pen when load drops as when it increases, but they move in 
reverse direction. Cutting out the motor at time i reduces 
current flow. Opposing forces in the generator’s magnetic 
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With stoker firing — a traveling grate for example — fuel 


feed is usually controlled primarily by speed of feeding 


fields become less, allowing the rotor to speed up. This ab- 
sorbs excess steam energy. Governor then moves to close 
the throttle valve, reducing steam flow. Steam pressure rises 
at time j. This tips off the operator and he adjusts fuel feed 
and air flow at time k. 

At / the governor reaches a new balance point where the 
lower load is held at a slightly higher shaft speed. Adjusting 
governor spring tension closes throttle valve further, lowers 
steam flow slightly, and brings shaft speed back to normal. 
Decreasing firing rate has by this time allowed pressure to 
rise through a peak and drop toward its normal value. As it 
approaches this level, firing rate eases upward to keep pres- 
sure and other factors steady after time g. 

Similar chains of events would occur if an operator turned 
a process unit on or off, or if changes in weather conditions 
called for more or less building heating 

Effect on Boiler. First sign of a load change at the boiler 
is a change in steam pressure, because pressure depends on 
steam flow. 

It's at this point that heat stored in the boiler comes into 
play. When demand increases, some additional steam flow 
results momentarily from flashing of- water in the drum. 
Heated to saturation temperature, this water contains a 
tremendous amount of energy. In fact, it's this energy that 
puts the kick in a boiler explosion. When pressure drops as 
the result of a load increase, some of this water turns to 
steam, without any increase in firing rate. It thus helps to 
bridge the gap between a demand for more steam and the 
effect of boosting firing rate. 

When steam demand falls off, the opposite occurs. Higher 
pressure has a compressing effect, increasing energy stored 
in the drum. This behavior of steam and water when pres- 
sure changes has a “flywheel” action, modifying the effect 
of load changes on steam flow. Fortunately this works in a 
favorable direction whether steam demand rises or falls. 

Boiler Operation. Just what has to be done to make a 
boiler meet the changes in steam demand we've been talking 
about? It is clear that rate of fuel feed and air flow must be 
adjusted. But this is not all. Furnace pressure comes into 
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FURNACE DRAFT 
by air- flow control 




















2 
FUEL FLOW ~ 


by valve opening 
and number of 
burners in service 





4 Liquid or gaseous fuels are easily controlled by valving. 


Air flow and furnace pressure are regulated as indicated 





FURNACE DRAFT 
by air- flow control 











FUEL FLOW 
by feeder speed or 
primary-air fan speed 





5 With pulverized coal, control of fuel flow may be had by 
adjusting the feeder speed or speed of the primary-air fan 


the picture. In the now uncommon natural-draft unit, pres- 
sure is always below atmospheric — below the fuel bed, in 
the furnace, and in the boiler passes. If setting isn't tight, 
air leaks into the furnace, where pressure is lower than out- 
side. This adds to heat loss up the stack. 

With mechanical draft, pressure can be controlled. It is 
usual to hold furnace pressure slightly negative — just a lit- 
tle below atmospheric. Since pressure difference between 
inside and outside is small, leakage is held down. Whatever 
there is will be inward and there is no danger of combustion 
gas getting out into the boiler room. 

Changing loads and changing air flows mean that furnace 
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AUTOMATIC CONTROL SYSTEMS FALL INTO THREE BASIC GROUPS, GIVING... 


A. 


Steam line 
Primary element 





Boiler 





Firin9 
equi 





6 Pressure-responsive primary element actuctes relay 
te turn firing equipment on or off, operate damper 


Steam flow 


Steam pressure pressure level 





L>-~ 
- oN — 7™ 7™ 


Cut-in” 
pressure /evel 





Firing 
rate 





TIME 


6 Typical control sequence of ‘‘on-oft’’ system, showing how 
A varying firing periods holds pressure between two levels 


pressure will vary. Hence dampers and fans must be ad- 
justed to hold the desired pressure. 

Fuel-Air Ratio. We know that good combustion of any fuel 
takes a certain amount of air. This relation is called the 
fuel-air ratio. Changing fuel and air flow may alter this 
ratio, so we have another item that must be watched and 
adjusted when load changes. 

Even with proper fuel-air ratio, smoke may be produced 
if firing rate increases beyond what the furnace can handle 
with good combustion. This may call for further adjustment 
of air flow, or for bringing overfire jets into action. This 
makes another point in operation to be watched and 
attended to. 

Feedwater flow into the boiler, and level in the drum, have 
to be adjusted when load changes. This is the job of the 
feedwater regulator (Power, April 1945), so we'll merely 
mention it here to complete the picture. 

From the foregoing, we can see that we have only two 
basic factors to control — fuel feed and air flow — but they 
must be adjusted for a variety of reasons. In the following 
paragraphs, we'll take a little closer look and see just what's 


74 

















Steam line 
Primary element 
Automatic 
Relay controller 
+ e/ement 
fuel feed ar feed 
In “positioning” sy . relays control rate of fuel 
feed and air flow according to signals from primary 
Steam flow 
Firing 
rate 
Steam pressure 
--——-—S aor 42 - 
Actual fuel-air ratio bal 
/dlea/ fuel-air ratro 
TIME 


7A Positioning control gives generally good results but the 
fuel-cir ratio may slide off ‘‘ideal’’ over part of range 


involved in making these adjustments on different kinds of 
firing systems. 

Stoker Firing. Fig. 3 shows, in simplified form, a stoker- 
fired boiler with forced- and induced-draft. Let’s see what 
happens when steam demand goes up, and a falling pressure 
gage shows we need more heat release in the furnace. With 
any form of fuel-bed firing, there’s always a certain amount 
of fuel in the furnace, ready for burning. Fastest response 
to the call for more heat release will come from using this 
readily available fuel. We need more air to step up the 
burning rate, so our first adjustment is to air flow. 

One way to boost air flow is to speed up fans. This is 
most economical from a power-saving standpoint. If a con- 
stant-speed drive is used, we turn to dampers, vanes, or 
both, to control air flow. Sometimes these are used in com- 
bination with a limited number of speed changes, say, two. 

Knowing that new fuel fed into the furnace will take a 
little time to prepare and ignite, we step up fuel feed at the 
same time we boost air flow. Thus we replace the fuel already 
in the furnace that we’re burning to raise the heat release. 
The higher rate of fuel feed will hold the fuel-bed thickness 
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-» DIFFERENT OPERATING RESULTS 
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in “metering” system, measuring elements modify 
contro! signals in accord with actual flow conditions 








Steam flow walt 
some Firing 
rate 
Sfeam pressure 
a Se ee ER ~*~ a 
@ Actual and ideal fuel-air ratio 
TIME 


Metering system sequence shows only small deviations of 
steam pressure; fuel-air ratio holds virtually constant 
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where we want it and supply the steady flow of coal needed 
to meet the higher rate of steam flow. 

With the traveling-grate stoker shown, we can increase 
fuel feed by speeding up grate travel or by raising the hop- 
per gate. In an underfeed, we'd step up ram speed or length- 
en ram stroke. On a spreader, we'd speed up the feeder. 

With these steps, we'd be in a fair way to meeting the new 
steam demand. But we still might have to adjust fuel feed 
and air flow to bring the fuel-air ratio back to where we 
want it. And we might have to adjust forced- and induced- 
draft fans to hold desired furnace pressure. Finally, if the 
load increase had pulled us up into the range where smoke 
is produced, we might have to cut in overfire jets. 

All this doesn’t get done in a twinkling. It takes time to 
spot the pressure change that marks a load swing, and to 
start making these adjustments. Then it takes time for 
changes in fuel feed and air flow to come about and to make 
themselves felt. Thus it’s impossible to hold steam pressure 
absolutely constant. 

Besides time, the operator needs more than a pressure 
gage and instinct to guide him. He needs a draft gage for 
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furnace pressure, a steam-flow air-flow meter or CO2 meter 
for checking fuel-air ratio, and some way of spotting smoke. 
With these, and experience, he can do a good job. 

Oil and Gas Firing. With oil or gas, the picture is generally 
similar. Control of fuel feed is usually through a valve. 
There isn’t any fuel storage in the furnace, but response on 
fuel-feed is quick. Relatively, air flow may be the sluggish 
factor. With fans up to speed, damper and vane control 
usually proves faster than speed change. Again fuel-air ra- 
tio and furnace draft must be watched. 

Pulverized Coal. In a direct-fired pulverized-coal system, 
we change fuel feed by changing speed of the feeder, by 
varying primary-air flow, or both. Amount of excess air is 
small and can only support increased fuel flow momentarily. 
Hence air flow must be boosted almost at the same time. As 
with oil or gas, there is no fuel storage in the furnace but 
response to adjustment of fuel feed is fast. 


We've seen what's in- 
volved in matching boiler 
output to the demand. Done efficiently, it calls for skill and 
experience, untiring alertness. And the work one operator 
can do is definitely limited. 

Part or all of this job can be done automatically. Being 
tireless, accurate and quick in response, automatic controls 
can usually outperform the best operators. Perhaps even 
more important, they make it possible for a given crew to 
operate a bigger boiler plant, increasing productivity and 
cutting costs. Thus we find some form of automatic control 
in all modern boiler plants. 

In this special section, we’re dealing with complete systems 
— those that will automatically match fuel feed and air flow 
to steam demand and maintain good combustion. Such 
systems may be divided into three basic types: (1) on-off 
operation (2) positioning control and (3) metering control. 

On-Off Systems. Lowest in first cost, these systems are 
most widely used on small boilers fired by oil or gas, also 
on some stoker-fired units. Fig. 6 shows the elements of such 
a system. As the name implies, fuel feed and air flow nor- 
mally don’t vary. Operation is intermittent. Control comes 
by varying the relative lengths of “on” and “off” periods. 
The primary element of the control contains a device that 
responds to steam pressure in the steam header. This de- 
velops enough fozce to operate a relay element, which turns 
blower on and off, and starts and stops fuel feed. 

During the off periods, natural draft causes some air flow 
through the furnace. This carries off heat, cooling the boiler 
and its contents. This reduces over-all efficiency. For this 
reason, the system may also include a power unit for operat- 
ing the boiler outlet damper. The power unit interlocks with 
the relay element to close the damper during periods when 
firing equipment is off. When the primary element calls for 
steam, the power unit first opens the damper wide, then 
releases the relay to start the firing equipment. 

Fig. 6a shows how the on-off system operates between two 
steam-pressure levels. When pressure drops below the lower 
level, the firing equipment starts. When pressure rises above 
the upper level, it shuts down. Because the system operates 
between two levels, close pressure control can’t be realized. 
The typical diagram of Fig. 6a shows how steam-fiow, pres- 
sure, and firing-unit operating periods may be expected to 
behave in relation to each other. Steam pressure overshoots 
and undershoots the operating range during steam-flow or 
load changes. 

During the on periods, firing equipment maintains the 
fuel-air ratio for which it is set. With stoker firing, some air 
flow, and possibly fuel feed, is needed during off periods to 
keep the fire in a banked condition. What is usually called 
a “hold-fire’’ control does this. 

In on-off systems the relaying is often done electrically, 
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HOW DRAFT CONDITIONS CHANGE 
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Control system arrangement varies widely to suit needs. 
For example, steam pressure may control air flow only, 
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Holding desired furnace draft is a matter of adjust- 
ing gos pressure drops across the inlet and outlet 





FACTORS OPERATING AN AUTOMATIC COMBUSTION CONTROL SYSTEM... 
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with a measure of air flow used independ: te adjust fuel 
flow. This sequence can be interchanged in reyard to air and 


as we will see later when the actual equipment is described. 

Positioning Control. Fig. 7 shows the elements of what is 
called a positioning control system. These systems find wide 
use on small and medium-size boilers. As before, we start 
with a device that responds to steam-header pressure and 
operates a sending-relay element. The relay system may use 
cables and linkages, compressed air, oil under pressure, or 
electrical circuits. Through one of these transmitting me- 
diums, the sending relay actuates receiving-relay elements 
at the power units controlling fuel- and air-feeding devices. 

The power units (regulators) position the lever, rheostat, 
valve, etc., that fix the operating rate of the stoker, feeder, 
burner, fan or damper involved. The entire system has to 
be adjusted so changes in steam pressure produce propor- 
tional changes in fuel and air feed. The primary element can 
be designed to run the system on a drooping-steam-pressure 
characteristic, or maintain constant steam pressure. With a 
drooping characteristic, the fuel and air controls take a def- 
inite position for each steam pressure. Hence pressure may 
vary by about 2 or 3% from zero to full load. 

Fig. 7a assumes that the control system is designed to 
maintain constant steam pressure. Rate of change of steam 
pressure depends directly on rapidity of change in steam 
flow. A quick change in steam pressure causes a greater 
movement of controls than a slow change. A compensating 
device in the primary element brings steam pressure back 
to normal by a slight repositioning of the controls. 

This positioning method of control assumes that one set- 
ting of a given control — say, a rheostat regulating fan- 
motor speed — always produces the same result — the same 
air flow in this case. Yet at any rheostat position, air flow 
will be influenced by voltage variations at the motor ter- 
minals, changes in resistance to flow through the boiler 
caused by soot or slag, and by variations in barometric 
conditions. Similarly, actual fuel feeds may differ for any 
one control setting. 

Hence, though the system will hold steam pressure con- 
stant, combustion efficiency may drop off. Usually the sys- 
tem can be adjusted to hold desired fuel-air ratio over part 
of the load range, but it will drift off in either direction at 
other loads. Manual adjustment can restore the ratio. 

A separate control keeps furnace draft constant. The auto- 
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fuel flow. Many systems employ steam pressure to adjust air 
and fuel flow simultaneously, with fuel-air ratio as a second- 








matic controller does this by measuring the draft and reset- 
ting the power unit operating the damper or fan control 
whenever draft deviates from normal. 

Fig. 9 shows how drafts in a boiler circuit vary for low 
and high loads. In this case the forced-draft fan runs at con- 
stant speed and a damper between 2 and 3 controls air flow. 
The induced-draft fan runs at variable speed. The dashed 
line shows what might happen with a rising load. The f-d 
damper opens and if i-d fan speed is not adjusted to the 
new load the furnace draft would promptly go positive. 

The automatic furnace-pressure controller immediately 
adjusts the induced-draft-fan speed so inlet-air feed and 
outlet-gas flow are properly balanced to hold the desired 
slightly negative pressure. 

Metering Control. This system represents a development 
of positioning control. Instead of relying on the assumption 
that control-lever position is directly proportional to result- 
ing fuel or air flow, this system actually measures the flows 
and balances them against the signals for more or less steam 
flow. This eliminates the effects of power-unit, damper and 
rheostat operating characteristics and the influence of varia- 
tions in supply voltage, resistances and air pressures and 
temperatures. This, in turn, makes it possible to hold fuel- 
air ratio over a wide load range. 

As shown in Fig. 8, such a system includes metering or 
measuring elements working with the receiving-relay ele- 
ments at the power units, or with the sending-relay element 
at the primary element. In the latter scheme, the signal sent 
to the receiving relay is modified in accordance with the 
actual flow conditions existing. 

Like the positioning system, metering control can either 
work on a drooping steam-pressure characteristic, or hold 
constant steam pressure. Fig. 8a shows performance that 
might be expected from a metering system. Pressure varia- 
tions will be extremely small and fuel-air ratio will stay 
essentially constant. 

Various problems arise, however, in getting adequate 
measures of air and fuel flow. Coa! feed is probably most 
difficult to measure adequately. With underfeed, traveling- 
grate and spreader stokers, speed can be used as a measure. 
The stoker drive runs a “speed governor,” which produces a 
force depending on its speed. Where constant-speed motors 
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ary adjustment on either air or fuel. Some systems use smoke 
density as a control factor in parallel with steam pressure 








drive through variable-speed devices, the control-lever posi- 
tion of the latter can be used. The same holds true for feed- 
control-lever position on spreaders. 

Some systems use steam flow as a measure of fuel flow. 
This is true to the extent that boiler efficiency remains con- 
stant over the load range. An orifice in the steam line is used 
to measure flow. 

In pulverized-coal systems, feeder speed or primary-air 
flow can be used for fuel-flow measurement. Oil and gas 
flow are easily determined by pressure drop across an orifice. 
In some burner systems, flow can be measured by pressure 
ahead of the burner. 

Air-flow determination also has its difficulties. One of the 
commonest methods assumes that combustion-gas flow 
through the boiler is proportional to air flow. This comes 
close to being true. Then by measuring pressure drop 
through boiler passes air flow can be closely approximated. 
Accuracy is affected by momentary disturbances from soot 
blowing, and opening firedoors. Move important, if the 
boiler tends to slag and soot up, or there is considerable 
ashpit leakage, the gas-pass pressure differential will fall 
short of being a good indication of air flow. This method of 
air-flow measurement can't be applied in boilers where su- 
perheat is controlled by dampers and bypasses in the boiler. 

Another method measures air flow by pressure drop some- 
where ahead of the burners or stoker. This might be in a 
straight duct between forced-draft-fan outlet and burner or 
windbox inlet. Some installations have such a duct for 
measuring purposes ahead of the forced-draft-fan inlet. 

Arrangements. For simplicity, and because it is common, 
we have talked about systems having a pressure-responsive 
primary element controlling fuel feed and air flow, plus a 
furnace-pressure controller. And, as we have seen, the signal 
from the primary element is frequently modified by elements 
sensitive to steam flow, fuel-feed rate, air flow, etc. These 
elements may be combined in a great variety of ways, as Fig. 
10 shows in simplified form. A more detailed picture of the 
many combinations will be gained from the following pages 
describing actual equipment and hookups. The type of sys- 
tem used in any case depends on nature of load and equip- 
ment to be controlled, refinement of control required and 
economically justified. 





] Steam-pressure regulator for a positioning control system 
incorporates primary element and hydraulic power cylinder 





Furnace-pressure regulator has swinging damper operating 
pilot valve, lower left, to hold a constant furnace draft 


Control Systems — Equipment 


We've talked about what control systems do. Now let's 
get down to cases and see how they're built. We’ll find in 
the following pages that all control systems are made up 
of elements that can be hooked up in a variety of ways to 
suit the peculiarities of each boiler installation. We can 
make up systems that operate on (1) on-off (2) positioning 
and (3) metering principles, or combinations of them. 

Basic parts of a control system, as we have seen, are: (1) 
primary elements that respond to changes in conditions, 
steam pressure for example (2) relaying equipment that 
converts these responses to some form of controlling impulse 
and transmits them to points where control is applied, and 
(3) power units that receive the control impulses and pro- 
vide the “muscle” to move dampers, adjust rheostats, throt- 
tle valves and the like. 

In all systems, steam pressure actuates the primary ele- 
ment of the master controller. The relay system may be: 
(1) a simple mechanical arrangement directly controlling 
motive fluid for the power units (2) a piping layout using 
variable air pressures (3) an electrical circuit using sol- 
enoids or contacts, or (4) an electronic circuit with ampli- 
fication of small electric currents. 

Requirements. Controllers or regulators must fulfill sev- 
eral requirements: (1) sensitivity (2) speed (3) stability 
(4) power (5) ruggedness. Maintaining reasonably constant 
steam pressure requires enough sensitivity to detect rela- 
tively small changes in steam pressure. This is important 
in order to initiate corrective movements of fuel and air con- 
trols soon enough. Both air and fuel flows require time to 
speed up or slow down to meet the new demand for steam. 

Looked upon as a sequence of events there is a total time 
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lag made up of three parts: (1) time for the master regulator 
or controller to respond to change in steam pressure (2) time 
for the fuel feeder or stoker, and fan speed or damper to 
reach the new value or setting (3) time for the steam pres- 
sure change to respond to the new input rate. A speedy re- 
sponse of the control system greatly helps to reduce the first 
two time intervals. 

Stability in a control system refers to its ability to 
smoothly change the input in meeting a new load demand 
without letting the steam pressure vary up and down around 
the desired level. An unstable system hunts without coming 
to rest when the load levels off at a new value. The time lag 
is the principal culprit causing hunting. Hence, control sys- 
tem design must take proper account of the time lag, which 
cannot be eliminated. A good system strikes a happy med- 
ium between speed of response and stability. 

The different systems meet this condition in various 
ways. Compensating devices using dashpots, springs, reset- 
ting arrangements, floating pivots, etc., cause the master 
controller to approach a temporary balance before steam 
pressure returns to normal. This limits the amount of reset- 
ting of fuel and air controls that the initial steam-pressure 
deviation calls for, preventing them from going to extreme 
positions or overtraveling. As steam pressure returns to 
normal the small residual unbalance of the controllers 
makes small corrective movements that bring the boiler to 
its new rating smoothly. In a smoothly operating boiler a 
control system may have no residual unbalances. 

The power cylinders or units must have ample force to 
move fuel and air controls as demanded. Just enough force 
to do these jobs is not enough. Additional power must be 
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4 Adjustable fuel-firing valve as hooked up in control link- 
age can have flow characteristic altered to match damper's 


available to overcome accidental friction and sticking. This 
excess also helps insure a fast-acting system with adequate 
sensitivity. Power units are made that develop several 
thousand foot-pounds per stroke. 

Though regulators or controllers must be sensitive to 
relatively small forces they concurrently must be rugged 
enough to withstand continuous operation, working in 
often-difficult surroundings. 

In the following pages various examples are given of 
combustion-control systems applied to different firing 
methods. Space doesn’t permit giving all details of a given 
manufacturer’s equipment, or all types that he makes. As 
a rule any system can be applied to any boiler regardless 
of fuel type or air control. 


THE ENGINEER COMPANY 


The master regulator or controller of this system, Fig. 1, 
has a weighbeam pivoted at the right. The steam dia- 
phragm pushes upward near the pivot to balance the weights 
at the left. A change in steam pressure unbalances the beam 
and its motion (through the linkage at the right) operates 
the pilot valve to admit air or oil under pressure to one 
side of the piston in the power cylinder, upper right. 

When the piston and its connecting chain move under the 
influence of the pressure fluid the linkages close the pilot 
valve, bringing the power-cylinder piston to rest. This ar- 
rangement forms the reset or compensating action, bring- 
ing the beam into temporary balance before steam pressure 
is restored. The power-piston chain can be connected to a 
lever controlling a valve, lever or damper. 
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Positioning control system in which steam-pressure 
regulator operates air feed only, by setting steam 
inlet valve to turbine driving forced-draft fan. Back 
damper's position and stoker-driving-engine speed are 
both controlled by furnace-pressure regulator through 
hydraulic power cylinder at the left side of the boiler 
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This regulator works on a drooping steam-pressure char- 
acteristic, that is, steam pressure falls slightly from mini- 
mum to maximum load on the boiler. For each load there 
is a definite value of steam pressure and the balance beam 
and power piston of the regulator take a single definite posi- 
tion. This regulator controls on the positioning principle, 
and can be classed as using a mechanical relay with either 
pneumatic or hydraulic power units. 

Fig. 2 shows the furnace-pressure regulator, which has a 
large swinging blade balanced on knife edges and counter- 
balanced by weights at the lower edge. The far side of the 
blade is open to furnace pressure and the near side to atmos- 
pheric pressure. Springs at the right edge of the box set the 
blade to hold desired pressure. Whenever pressure balance 
across the blade is upset it swings in or out and operates 
the pilot valve at lower left. 

The pilot valve admits pressure oil or water to the operat- 
ing cylinder to set dampers or levers, so desired furnace 
pressure is reestablished. The swinging blade clearance from 
the box is very small so air leakage between the two is 
negligible. 

Fig. 3 shows how the steam-pressure and furnace-pressure 
regulators may be used on a chain-grate boiler for position- 
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ing control. The steam regulator con- 
trols only the inlet steam valve to the 
turbine driving the forced-draft fan, 
that is, it controls air flow only. The 
furnace-pressure regulator controls 
both the stoker-drive engine and the 
back-damper position. The hand-con- 
trol valve between regulator and power 
cylinder allows manual operation of 
damper and engine. 


‘COEN COMPANY 


The combustion-control systems of 
this manufacturer feature fuel-firing 
valves whose flow variation can be ad- 
justed to hold any desired relation 
with valve-stem movement. This flex- 
ibility in a positioning control system 
makes it possible to hold desired fuel- 
air ratio over a wider operating range. 

Fig. 4, p 79, shows two views of the 
valve and linkage arrangement. The 
valve stem carries a plate with a series 
of bolts placed along an arc. The 
roller, controlled by the linkage and 
power unit of the control system, 
passes over the head of these bolts and 
depresses the valve stem, thereby vary- 
ing the valve opening. A spring, not 
shown, tends to hold the stem in the 
open position. 

By screwing the bolts in or out of 
the plate, the amount of valve opening 
can be easily set for a given roller po- 
sition. In this way fuel flow (oil or 
gas) can be matched with air flow over 
the load range. 


A W CASH COMPANY 


In the master regulator, Fig. 1, 
steam pressure in the bellows, aided by 
compensating-spring force, balances 
compression-spring force. A center rod 
transmits bellows movement to the 4- 
way-valve arm controlling pressure oil 
or water flow to the power cylinders. 
Movement of the power-piston rod ro- 
tates the compensating lever through 
the compensating arms. The compen- 
sating lever controls the compensat- 
ing-spring tension opposing the com- 
pression-spring force, thereby varying 
the opposing force on the steam bel- 
lows. This reset action brings the con- 
troller near balance before full restor- 
ation of steam pressure to normal. 





. 





Varying the connecting point of the 
chain to the compensating lever (by 
means of the threaded rod) alters the 
amount of compensation. The com- 
pensation can be made to match 
damper characteristics in which a small 
movement near closed position causes 
more flow change than for the same 
movement near wide-open position. 

Pilot Valve. Control arm of the 4- 
way valve, Fig. 2, pivots on a flexible 
diaphragm. Pressure oil or water en- 
ters through the filter at left and flows 
to the spaces above and below the 
spring-loaded rods bearing on the ball 
valves. A small flow of oil passes the 
ball valves and goes on to the exhaust 
hole near the diaphragm. In this neu- 
tral position both sides of the power 
piston feel the same pressure. When 
the valve assembly moves up, the up- 
per ball closes off the oil supply and 
simultaneously allows oil from its end 
of the power cylinder to flow to ex- 
haust. At the same time the lower ball 
valve causes the reverse action for the 
other end of the power cylinder. These 
actions move the power piston. 

Power cylinders, Fig. 3, must be 
built to insure minimum friction oc- 
curring during operation and starting. 
Enough leverage has to be available at 
all parts of the stroke to prevent jam- 
ming from side thrust. Leakage past 
the piston must be minimized to insure 
positive action. 

Draft Control. The furnace-pressure 
controller, Fig. 5, has a diaphragm bal- 
anced against a spring that determines 
the constant pressure to be maintained. 
Furnace pressure acts below and at- 
mospheric above the diaphragm. When 
the latter moves, its motion is trans- 
mitted through the horizontal rod to 
the 4-way valve at left, to control 
power-cylinder operation. 

The air-flow controller, Fig. 4, has 
the same basic construction as the 
furnace-pressure controller. The only 
added feature is the lever at top, which 
controls the spring tension acting on 
the diaphragm. Downward motion of 
the left end of the lever increases spring 
tension acting on the diaphragm. This 
arrangement constitutes a metering- 
type control. The two sides of the dia- 
phragm are connected to some points 
in the boiler or air duct to measure 








3 Power cylinders must be built to work with low friction, have negligible fluid 
leakage, be able to withstand side thrusts without binding, have fast response 
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controller through arm, against differential gas pressure 


air flow by pressure drop. This pressure 
difference must counterbalance spring 
tension which is set by the master con- 
troller. It also sets fuel-feed rate. 

Fig. 6 shows a simple positioning 
control on a gas-fired natural-draft 
boiler. A master controller responding 
to steam pressure positions both fuel 
valve and back damper. The power 
cylinder of the master does this through 
cables and linkages. Depending on de- 
sign of damper and valve the fuel-air 
ratio is likely to depart somewhat from 
desired values at some load levels, 
though valve and damper can be set 
to hold it at the most-frequent load. 

A control system with one position- 
ing and one metering element appears 
in Fig. 7. The master controller re- 
sponding to steam pressure operates 





Positioning-type control system uses master controller to 
6 operate fuel valve and dampers through linkage and cables 7 





, set by master 5 


the valve of the hydraulic variable- 
speed stoker drive. It also resets the 
spring tension on the diaphragm of the 
air-flow controller. This unbalances 
the diaphragm operating the 4-way 
valve, which makes the power cylinder 
function to adjust the forced-draft-fan 
damper setting. The new air flow then 
develops a pressure differential across 
the air-flow-controller diaphragm, 
bringing it back into balance. This re- 
turns the 4-way valve to its neutral 
position, stopping further movement of 
the forced-draft power cylinder 
Acting independently of the other 
controllers, the furnace-pressure con- 
troller measures the change in the fur- 
nace which unbalances its diaphragm 
Resulting motion operates the 4-way 
valve to make its power cylinder set 


a 


™ 
% 






_---Adjusting block 


_--Loading spring 











Diaphragm 
‘ 










Furnace-draft controller balances furnace pressure against 
spring tension. Diaphragm adjusts pilot valve to correct 


the back damper in its proper position. 
As furnace pressure returns to its set 
value the diaphragm becomes rebal- 
anced, returning the 4-way valve to 
neutral position. The back damper then 
stays in its new position for new load. 

Move Together. While all these mo- 
tions have been described as happening 
in sequence it should be realized that 
they occur almost simultaneously. The 
metered factors are the air flow and 
furnace pressure. The fuel flow is not 
metered in this case, being positioned 
from change in steam header pressure. 
This arrangement suits the character- 
istics of fuel-bed burning because of 
the ever-present storage of fuel within 
the furnace. All that’s needed for im- 
mediate change in heat release is a 
change in air flow through the fuel bed. 














in metering control system master operates fuel-feed speed 
and fixes fuel-air-ratio spring tension. Draft sets damper 



































































OIL JETS MOVE POWER CYLINDERS DIRECTLY 


Fuel-bed thickness and travel can be 
changed in more leisurely fashion. 
The relay system here consists sim- 
ply of the lever between bellows rod 
and 4-way valve in the master and of 


Distributor the lever between diaphragm and 4- 
Impulse way valve in the other controllers. The 
from moster power cylinders are the hydraulic type PS 
or regulator using oil supplied at 60 psig. Pressur- 
ized air or water could also be used for 
this purpose. 


1 A swiveling oil pipe 


directs jot to otther ASKANIA REGULATOR 


port of a distributor to 





move power piston. Con- Basic feature of this control system 
trol impulse moves pipe is the oil jet actuating the power cyl- 
inder, Fig. 1. Oil enters the jet pipe at 
Hydraulic relay is re- about 90 psig and leaves as a high- 
2 ponsive to bal velocity jet aimed at a distributor plate. | 
of forces exerted by con- This has two adjacent orifices connect- 
trol diaphragms on sides ing to opposite ends of a power cylin- } 


der. In the neutral position the oil jet 
strikes midway between the openings, 
creating equal pressures on both sides 
of the power piston. If the jet pipe 
swings to aim the oil jet directly into 
one of the openings, practically the 
full pressure of the original oil supply 
is developed in that end of the power 
cylinder. The other end of the cylinder 
is left free to drain. Resulting pressure 
differential moves the power piston. 
Swinging the jet back to the halfway 
mark brings the piston to rest. 

Jet Pipe Arrangement. The differen- 
tial pressure created across the power 
piston will be proportional to the 
amount of jet deflection from the neu- 
tral position, reaching a maximum 
when the jet enters one of the orifices 
squarely. The actual physical layout 
3 Ratio of forces acting on hydraulic relay Furnace-pressure regulator bal- of this jet pipe is shown in phantom 

is adjusted by handwheel moving fulcrums 4 ances against adjustable spring view, Fig. 2. The oil catcher maintains 
a small quantity of oil about the nozzle 
and distributor block, avoiding air en- 





Steam header ene 7 trainment. A continuous flow of oil 
fi ye must be maintained in all units of the ¢ 
ro ry control system. Oil flows back by grav- 
9 ‘e ? ity to the oil-pump suction. 
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| | The master regulator is diagrammed 

} | in Fig. 6. The steam bellows balances 

l the weight and diaphragm force on a 
weighbeam. Motion resulting from un- 

| balance exerts a force on the jet pipe. 

| For this unit the jet fluid is air instead 
of oil. A drop in steam pressure moves 
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Increased air-loading pressures on 
the load regulators of the two boilers 
move the jet pipes to the left. This 
opens the back dampers of the boilers. 
Greater gas flow through the boiler in- 
creases the pressure drop. This, in turn, 
raises the pressure differentials across 
the metering diaphragms of the load 
regulators, returning the jet pipes to 
neutral position by balancing the in- 
creased air-loading pressure. The in- 
creased gas-flow pressure differential 
on the air-flow metering diaphragms of 
the combustion regulators moves their 
jet pipes to the left, making their power 
cylinders open the fuel valves. Increas- 
ed pressure differential from the higher 
gas flow acting on the fuel-metering 
diaphragms of the combustion regula- 
tors then balances the air-flow metering 
force, returning the jet pipes to neutral. 

The measuring diaphragms of the 
furnace-pressure regulators reflect the 
pressure fall that moves their jet pipes 
to the right. This opens the forced- 
draft dampers restoring the draft to 
normal. The rising furnace pressure 
then balances the constant force of the 
regulator control spring, returning its 
jet pipe to neutral. All these events 
occur practically simultaneously with 
all regulators striving to maintain an 
over-all balanced condition between 
steam pressure and fuel-air input. 

Unit Construction. This system util- 
izes the sequence of (1) steam pressure 
controlling air flow and (2) measure of 
air flow controlling fuel flow. Arrange- 
ment of combustion and load regula- 
tors is shown in Fig. 3. The two oppos- 
ing diaphragms are readily identified 
on the sides of the jet-pipe block. The 
handwheel at left center is a ratio- 
setting device. This is diagrammatical- 
ly indicated on these regulators and 
the master in Fig. 6. By moving this 
common contact point on the slider 
between the jet pipe and an intermedi- 
ate beam, Fig. 7, the moment arms of 
the two opposing diaphragm forces can 
be varied. This changes their influence 
on movement of the jet pipe. By setting 
the ratio slider in a load regulator the 
proportion of the total steam load 
taken by a boiler can be changed dur- 
ing operation. In the combustion regu- 
lators, the ratio sliders serve to vary 
the fuel-air ratio as needed. 

Fig. 4 of the furnace-pressure regu- 
lator clearly shows the furnace-pres- 
sure measuring diaphragm on the side 
of the block. The handwheel opposite 
sets the spring tension which the dia- 
phragm must balance to hold given 
pressures. 

Flow Meter. A means for measuring 
oil-flow rates is the transometer in Fig. 
5. Oil viscosity changes alter the pres- 
sure differential developed across an 
orifice. Because fuel oil is often heated 
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to lower its viscosity before injecting 
it in the burners, it gives different 
measuring indications with changing 
temperatures. The transometer has a 
positive -displacement meter as the 
measuring element. The meter shaft 
drives a flyball governor, which con- 
trols an air-jet pipe in the head of the 
instrument. The air-jet pipe develops a 
loading pressure in a similar manner to 
that of the master regulator. The load- 
ing pressure varies the same as the 
differential pressure across an orifice 
—as the square of the oil flow. In a 
multiple-fuel installation the transom- 
eter can be used for oil while the 
conventional orifice measures gas flow. 

This control system can be classified 
as having a pneumatic relay arrange- 
ment with hydraulically operated pow- 
er cylinders. It can be used only in 
metering-type applications. Any type 
of fuel-firing arrangement can be han- 
died with this automatic control. 


REPUBLIC FLOW METERS 


Control system of the Republic Flow 
Meters Co uses a pneumatic relay 
arrangement to direct movements of 
either pneumatic- or hydraulic -type 
power cylinders. A weighbeam is a fea- 
ture in practically all the equipment 
elements to balance measuring forces 
against air-loading or relay forces. 
Movements of these weighbeams set 
the boiler fuel and air controls to de- 
sired positions to carry any given 
steam loads. Systems are the metering 
or positioning types, applicable to any 
type of fuel or combination. Sequence 
of operation as shown in Fig. 10, page 
76, can be selected to best suit individ- 
ual conditions. 

Schematic layout of the master con- 
troller is given in Fig. 1, page 84. The 
steam bellows acts against the loading 
spring to maintain a balance on the 
weighbeam. Any motion of the weigh- 
beam varies the opening of the air 
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bleed. As more air bleeds to atmos- 
phere, loading pressure to regulators 
decreases; as less air bleeds, loading 
pressure increases. Movement of the 
air-bleed valve is very small. 

Action of master pressure element 
would be unstable without compensat- 
ing the initial change in steam pressure 
that produces the change in the air- 
loading pressure. This compensator at- 
taches to the left end of the weighbeam. 
It has a diaphragm fastened to a short 
weighbeam with a fixed pivot. A link 
connects the two weighbeams. The link 
position is adjustable. 

Compensator Action. The master 
loading-air pressure fixed by the bleed 
valve position also acts on the lower 
diaphragm of the compensator. This 
produces a force on the weighbeam 
equal and opposite to the change in 
force from the steam-pressure element. 
To increase air-loading pressure from 
minimum to maximum the controlled 
steam pressure drops a proportional 
amount. This steam-pressure drop is 
called the pressure characteristic of the 
element. It is expressed as change in 
steam pressure per inch Hg change in 
loading pressure. Distance of the com- 
pensator link from the weighbeam ful- 
crum fixes the element characteristic. 

Let's trace through the events that 
occur with a rise in steam demand. 
To start, the master is balanced. Rising 
load drops steam pressure, allowing 
loading spring to pull weighbeam 
downward. This reduces air - bleed 
opening, causing air-loading pressure 
to rise. Increased air pressure causes 
conpensator diaphragm to increase its 
force on weighbeam, arresting down- 
ward movement of weighbeam and 
thereby counterbalancing the effect of 
the temporary steam- pressure drop. 
This keeps master air-loading pressure 
from overshooting and hunting. 

Simultaneously the air-loading 
pressure acts on the pressure reset. 
Here it makes the fluid flow from the 
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Cam in pneumatic operator corrects relation of air load- 
ing pressure and power-piston position to fit application 


upper chamber through the adjustable restriction to the 
lower chamber. Air in the lower chamber compresses until 
it equals air-loading pressure. This pressure acting through 
its diaphragm gradually balances the force of the compen- 
sator diaphragm. 

The reset timer is adjusted so equalization of these two 
forces takes place at the same rate that the steam pressure 
returns to normal in the steam-pressure element. Forces 
in the master controller thus return to a balanced condition 
without further movement of the weighbeam. This leaves 
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Speed-measuring element balances force of whirling oil in 
cup against air loading pressure to operate a pilot valve 


the air-loading pressure at the value needed to carry the 
increased steam demand with steam pressure returned to 
the desired constant value. 

Measuring Elements. A metering system requires balanc- 
ing of air-loading pressures from the master controller 
against the factor being regulated. Fig. 2 shows this ar- 
rangement for the airflow regulator. Differential pressures 
from gas flow through the boiler or air preheater, or from 
a duct ahead of or behind the forced-draft fan, are brought 
into the taps on the large upper diaphragm. Master air- 
loading pressures are brought into the small lower dia- 
phragm. The forces of these two elements are balanced 
against each other through the upper and lower weighbeams 
and the ratio slider. The ratio slider can be used to alter 
fuel-air ratio or adjust for effect of slagging on gas-pressure 
drop. 

Whenever air loading changes, the balance of the beams 
upsets, causing them to move. This raises or lowers the 
right end of the lower weighbeam, correspondingly moving 
the vertical lever. This lever controls the pilot-valve action 
in the regulator below to set the power cylinder in a new po- 
sition. When the measured quantity reaches the needed level 
the weighbeams return to their neutral balanced position. 

Fig. 3 shows the measuring element used for fuel regula- 
tors when fuel feed is a function of the speed of the driving 
motor or engine. Governor element at the right is driven 
through a belt from the motor or engine to turn the oil cup 
at proportional speed. A stationary metal disk suspended 
from the lower weighbeam hangs within this cup. 
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5 Pn ic regul for furnace-pressure control has dia- 
phragm operating air pilot valve controlling power piston 


The oil cup has bladelike ridges cast in the bottom, 
radiating from the center. As it rotates the centrifugal force 
causes the oil to produce a pressure difference across the 
disk. This pressure differential tends to push the disk 
downward, exerting a force on the lower weighbeam. This 
force balances that produced by the air-loading diaphragm 
above through the ratio slider. Movement of the weigh- 
beams transmits to the pilot-valve arrangement below in 
the regulator to adjust the power cylinder. 

Operator. Fig. 4 shows an operator or positioning regu- 
lator used in positioning-control systems with pneumatical- 
ly powered cylinders. Air-loading pressure acts on the 
diaphragm to push its stem down. This connects through 
the breakaway spring to the pilot balancing lever, which 
pivots on the cam-follower lever. The latter pivots at its 
right end on a pin mounted on the case. Downward dia- 
phragm motion moves the pilot-valve link down. This makes 
the pilot valve admit air, at supply pressure, to the top of 
the power cylinder and vent air from the bottom, moving 
the power piston down. 

This motion transmits counterclockwise rotation to the 
compensating cam through the return-motion linkage, cable 
and cam sheave. The cam follower, under spring tension, 
moves down. The pilot-valve balancing lever pivoting on 
the diaphragm stem then returns the pilot valve to neutral. 

The compensating cam can be cut to bring about any 
desired relation between controlled quantity and air-loading 
pressure. This will take account of all characteristics of 
intermediate equipment. 
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& Hydraulic regulator for furnace-pressure control works on 
same principle as Fig. 5, with provisions for using oil 


Regulators. Fig. 5 shows a complete regulator with power 
cylinder for air operation. While only a single diaphragm 
is shown at the top, any of the weighbeam arrangements 
such as Fig. 2 and 3 can be applied. The unit in Fig. 5 would 
be used for a furnace-pressure controller. Lower side of 
diaphragm would be open to atmosphere and the upper 
would be piped to the furnace. 

Let’s trace a series of adjustments. When furnace pres- 
sure rises, the diaphragm stem moves the guide beam and 
multiplying valve down, restricting air flow through it. 
From the air-supply line (below) a continuous flow passes 
through the orifice and up through the multiplying valve to 
atmosphere. The air pressure after the orifice also acts on 
the amplifier diaphragm, exerting an upward force on the 
amplifier piston rod. Restricting the air flow raises air pres- 
sure under the amplifier diaphragm, moving the piston rod 
up. Through the linkage this moves the pilot-valve stem 
down to admit air supply under the power piston and ex- 
haust air from above. Resulting upward movement opens 
the damper. This lowers the furnace pressure. 

The return-motion lever on the power-piston rod moves 
the floating fulcrum of the pilot-valve stem upward, bring- 
ing valve back to neutral and arresting piston motion. 

To prevent hunting, the stabilizing dashpot exerts an 
upward opposing force on the control diaphragm and guide 
beam, tending to restore a balanced condition. The dashpot 
plunger exerts this force when the dashpot moves up with 
the amplifier piston rod. Oil pressure under plunger in- 
creases first, then tapers off as oil flows through bypass. 
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7 Spreader-stoker boiler has four regulators, three control- 
led from master panel. Air loading from master controls 
forced-draft air supply and stoker speed. Fuel-feed rate is 


This results in the upward force of the plunger being 
proportional to the speed of the amplifier. As the measured 
pressure in the furnace approaches the value called for by 
the loading spring the regulator moves more slowly until it 
reaches equilibrium, with pressure at the desired level. All 
these steps are practically simultaneous. 

Action of the oil-powered power-cylinder regulator in 
Fig. 6 parallels that of the pneumatic type. The multiplying 
valve in this case controls flow of the power oil instead of 
the pressurized air. 

Control System. Fig. 7 shows a complete automatic com- 
bustion-control system applied to a spreader-stoker-fired 
boiler. The stoker and the forced-draft-fan regulators are 
both of the positioning type, as in Fig. 4. The back-damper 
regulator to control furnace pressure is the same as in 
Fig. 5. The combustion-corrector regulator is also similar 
to the latter type with some additional features. We have 
chosen this system for illustration from the many types of 
metering and other systems this manufacturer provides. 

The master controller, in response to steam-header-pres- 
sure changes, sends air-loadings to the stoker and fo-zced- 
draft regulator to make proper adjustments in firing rates. 
The furnace-pressure regulator works independently as 
usual. For abnormal conditions and fuel quality, the com- 
bustion-corrector regulator alters the air loading to the 
stoker regulator. 

The combustion-corrector regulator automatically main- 
tains a fixed ratio (adjustable when desired) between steam 
flow and air flow to the stoker. It does this by receiving 
the master air-loading pressures from the master controller 
and modifying them as needed before dispatching them 
to the stoker regulator. 

It measures the air flow by the pressure drop across the 
baffle in the forced-draft duct. It receives air-loading pres 
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corrected by balancing steam flow against air flow to main- 
tain desired fuel-air ratio. Furnace pressure is controlled 
by an entirely independ regulator which sets back damper 





sures, proportional to the flow, from the steam-flow trans- 
mitter through the central panelboard. The forces from 
these two factors act on a weighbeam assembly in the 
combustion-corrector regulator. When balanced, the load- 
ing pressure to the stoker regulator is the same as received 
from the master. When unbalanced, the combustion cor- 
rector adds to or subtracts from the master loading pressure 
to properly adjust the stoker regulator operation. 

A subpanel permits the operator to transfer the boiler 
from automatic steam-pressure control to manual control 
from the instrument panel. While on manual control the 
boiler may be operated throughout its range from the panel 
and regardless of steam pressure. The furnace draft remains 
on fully automatic control. 

Power cylinders of the stoker, the forced-draft-fan vanes, 
and the furnace-pressure regulator are equipped with hand- 
operating levers and locking devices. They may be locked 
in any position. 

Multiple Boiler Plant. If two or more boilers on a common 
header are to operate simultaneously, a single master will 
serve all the regulators and individual automatic master 
boiler-control panels. By providing boiler-rating relays, the 
total steam load may be divided between boilers in any 
proportion desired, even when under automatic control. 
The boiler-rating relay is a device that can proportionately 
alter the air loadings from the master. 

This control-system layout, while using positioning con- 
trols, also qualifies as a full-metered control because of the 
combustion-corrector regulator. By means of the cams a 
close control of fuel-air ratio can be maintained for a given 
fuel and boiler-furnace cleanliness. Under ordinary operat- 
ing conditions the system will run as desired. For abnormal 
fuel or furnace slagging, however, the combustion corrector 
supplies needed adjustment to maintain best efficiency. 
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BAILEY METER CO 


The Bailey system of combustion control uses an air- 
loading arrangement for the relay system and air-operated 
control drives or cylinders. Pilot valves, which are standard 
on all the elements, are shown in section in Fig. 1 as part 
of a master controller. Air enters at constant pressure to 
the annular space surrounding the valve stem. The two 
balls on the stem are of equal size, making it a balanced 
valve. A small quantity of air escapes past the balls because 
they are slightly smaller in diameter than the cylinder 
sleeve. This prevents actual contact between balls and 
sleeve, and the air acts as a lubricant 

When used to govern control drives the two outlets con- 
nect to the ends of the drive cylinder. In the neutral position 
the pilot valve supplies equal pressure to each side of the 
piston. Moving the valve stem slightly in either direction 
increases air pressure on one side of the piston and allows 
air on the other side to exhaust to atmosphere. 

To convert it to a single-acting pilot valve as used in 
the master of Fig. 1, one outlet is plugged. Each position 
of the pilot-valve stem produces a definite pressure in the 
outlet port. Pressure varies from 5 to 25 psig for full move- 
ment of the valve stem. 

Master Controller. Fig. 1 shows a schematic layout of 
the principal elements of a master controller. The meter 
drive arm is usually connected to the end of a bourdon 
tube actuated by line steam pressure. Deviation of the 
steam pressure from normal will move the pilotrol link, 
say, downward. This moves the pilot valve stem upward 
through the linkage, increasing the loading or control pres- 
sure to the Standatrol relay, Fig. 7, p 89. This also increases 
the air pressure in the restoring bellows, which is the same 
as loading pressure. Expansion of the bellows raises the 
attached arm, which through the linkage will tend to reset 
the pilot valve stem bringing it to rest at a new position 
of the linkage after a change in steam pressure. 

This arrangement prevents overtravel of steam-pressure 
correction, allowing time for the system to becomg stab- 
ilized at the new load. 

Loading-pressure change for a given drive arm motion 
depends on the setting of the regulating range sector on 
the standard sector in respect to the hole that the left end 
of the range sector is fixed to, by means of the screw. 

Turning the standard adjustment by hand sets the master 
to hold a lower or higher steam pressure. Repositioning the 
regulating-range adjustable pivot changes the degree of 
restoring action of the bellows on the valve stem. 

Fuel-Air Ratio Controller. Fig. 2 shows a combined steam- 
flow air-flow meter and controller. As a controller the in- 
strument can be. set to hold a given fuel-air ratio. Its 
principle of operation is more clearly shown in Fig. 7, p 89. 
A pilot valve to develop air-loading pressures is controlled 
by both the steam-flow primary element and the air-flow 
primary element. Steam flow is measured by the drop in 
pressure across an orifice in the steam line. Air flow in this 
case is assumed to equal gas flow through the boiler and 
is measured by the drop in gas pressure through the boiler 
at taps S and F. The linkages between steam-flow air-flow 
elements and pilot valve stem are so arranged that when 
the fuel-air ratio remains at optimum value the pilot valve 
remains in neutral position, producing a given loading 

Now suppose the air flow should increase above the 
value needed to hold the fuel-air ratio. The air-flow beam 
would tilt down on the left while the steam-element meter 
arm remained stationary. This motion combination causes 
the pilot valve stem to move down decreasing the air- 
loading pressure to the uptake-damper control drive. This 
air-loading pressure modifies that developed by the master 
controller so air flow is responsive to both steam pressure 
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] Master controller has pressure element operating air load- 
ing pilot valve sending impulses to relays and main drives 





Steam-flow air-flow meter also functions as controller of 
fuel-air ratio. Both flows regulate air loading to relay 
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Furnace-draft regulator operates air pilot valve to posi- 
tion control-drive piston holding desired furnace pressure 
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Air relay applies two ways in control system as reset ac- 
tion for master and for averaging two or more air loadings 


Selector valve, right, allows changeover from automatic to 


hand control, can be used for load distribution as well 


MOST METERING CONTROL SYSTEMS CAN BE USED 
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Control drives move in response to air loading pressures 


adjusting pilot valves. Reset action prevents overtravel 


(or load) and fuel-air ratio (or efficiency). It is interest- 
ing to analyze what happens when fuel-air ratio is restored 
to normal after a deviation as just described. 

Control System Action. Fuel feed momentarily remains 
constant while the air flow backs down to proper value for 
best efficiency. Improved efficiency increases the net heat 
release for the same fuel feed, causing an increase in steam 
production above demand. Increased evaporation produces 
a pressure rise causing the master to call for less fuel and 
air which both back down to produce the proper heat release 


in the furnace. 

Fig. 3 illustrates a combined differential pressure con- 
troller and control drive or power unit, usually used for 
furnace-pressure control. Pressure connection to the ver- 


tical diaphragm opens to atmosphere. Draft connection ties 
to the furnace. Furnace pressure to be held and the allow- 
able deviation are fixed by the standard adjustment in the 
upper right corner of the diaphragm chamber. 

A fall in furnace pressure moves the diaphragm to the 
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7 Pulverized-coal-boiler contro! system has master control- 
ling fuel flow directly. It regulates air flow at uptake 


left, lifting the pilot valve stem. This admits air to the 
upper outlet and exhausts it to atmosphere from the lower 
outlet, moving the power piston of the operating cylinder 
upward to reset the damper or fan that raises the furnace 
pressure to desired level 

The operating bellows and associated linkage allows 
adjustment of the furnace pressure to be held from a remote 
central control board. The air loading from the board ex- 
pands or contracts the bellows, which alters the position 
of the floating pivot in the pilot-valve linkage. The standard 
range adjustment varies the travel relationship of bellows 
and floating pivot 

Power Units. Fig. 4 shows two views of a control drive. 
The control bellows has a central rod connected at the 
upper end to the bellows-loading spring and at the lower 
end to the pilot-valve stem. The bellows receives the air- 
loading pressure to operate the pilot valve. An increase 
in air loading pushes the pilot valve stem down, admitting 
40-psig supply air to the bottom of the operating cylinder 
and exhausting air from its top. Piston moves upward 
until the increased tension of the bellows-loading spring 
balances the additional force exerted on the bellows by 
the increased air loading. This returns pilot valve to neutral, 
stopping piston motion. A decrease in air-loading pressure 
causes a reverse series of events 

With this arrangement the control drive always assumes 
the same position for a given air-loading pressure. Resetting 
action of the bellows loading spring eliminates overtraveling 
of the power piston 

Compensating Relay. Fig. 5 shows a section through a 
Standatrol relay used to convert master controller air load 
ings to control-drive air loadings. If the system is adjusted 
to hold constant steam pressure the master air loadings 
will be the same at all levels of steady load varying only 
when pressure deviates. To actuate control drives, air load- 
ings they receive must vary with the load. 

The Standatrol consists of a center stem connected to a 
spring and two diaphragms. Stem movement controls the 
lever in the bottom chamber, which moves the air-supply- 
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damper jointly with steam-flow air-flow meter, which holds 
fuel-air ratio. Furnace pressure controls inlet-air damper 


admission and air-exhaust valves simultaneously. Master 
air-loading pressure acts on top of the upper diaphragm 
Under side of the diaphragm is open to atmosphere. Top 
side of lower diaphragm connects to the under side through 
the throttling valve 

Let's trace through a series of actions. Assuming first 
that load is constant, the master air-loading pressure will 
be about 15 psig. Control-air-loading pressure on both sides 
of the lower diaphragm will be equal at whatever value is 
needed for the current load. All elements of the Standatrol 
will be in balance with air supply being throttled and bled 
through the two valves to develop required control-air- 
loading pressure. Now, when steam load rises, steam pres- 
sure drops and master air loading above top diaphragm 
(refer also to Fig. 7) rises. This moves the Standatrol stem 
and valves down to increase pressure under the lower dia- 
phragm, which is the control air loading. This rising pressure 
acts under the diaphragm, bringing the stem to rest with 
the valves in the new position 

After the controls respond to their air loading, steam 
pressure rises to normal. This causes the master air loading 
to drop to its 15-psig value, reducing the pressure on top 
of the upper diaphragm in the Standatrol. To maintain the 
control air loading, this decreasing force from master air 
loading must be replaced as it backs off. The trick is turned 
by the control loading air bleeding into the chamber above 
the lower diaphragm until the forces on it are balanced. 
Thus when steam pressure has been reestablished the Stand- 
atrol will be in balance and producing a higher control air 
loading for the new load. The relay acts as the control sys 
tem stabilizer, capable of adjustment, preventing hunting 

Averaging Relay. The Standatrol is also used as an av- 
eraging relay, as shown in Fig. 7. In this capacity it takes 
two air loadings from different sources and combines them 
as one to operate a control drive. Here the air loading from 
the Standatrol relay, Fig. 7, acts on the upper side of the 
upper diaphragm. Air loading from the steam-flow air-flow 
controller acts on the upper side of the lower diaphragm. 
Hence the control-drive air loading results from these two 
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] Master sender or controller, enclosed in dust-tight box, 
mounts on control panel with adjustment knobs on front 


pressures. But since the fuel-air ratio 
loading must pass through the throt- 
tling valve the back-damper control 
responds first to master loading and 
then to adjustments from fuel-air ratio. 

Fig. 6, p 88, shows an arrangement 
to change the system from automatic 
control to remote manual control on 
any power unit. For example, the sys- 
tem as shown is on automatic control. 
To convert to manual the knob is 
turned one-quarter revolution, and 
control pressure adjusted by the relay 
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to match loading pressure. When 
matched, knob is turned to manual. 


HAGAN CORP 


Fig. 1 and 2 show pictures and sketch 
of the master sender. Steam-pressure 
bellows balances against the tension 
spring on the balance beam. Right end 
of the beam carries the double-seating 
control valve developing the air-load- 
ing pressure. When steam demand 
rises the steam pressure drops. This 
allows the tension spring to pull the 
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3 (a) Diaphragm regulator with loading spring at upper left controls furnace pres- 


sure. (b) Same regulator with loading diaphragm becomes air-flow-type controller 


4 Receiving regulator or power unit 


converts air-loading pressures to definite 


measured movement of power piston with aid of compensating bar and linkages 
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Master-sender balance-beam movement controis position of 
double-seating air-loading control valve to fix steam output 


beam down on the right end. This 
moves the control valve to close down 
on the air-supply pressure and bleed 
off air to atmosphere through the up- 
per port. This lowers loading pressure. 

In this system air-loading pressure 
varies inversely with boiler load. Air- 
loading pressure also acts on the load- 
ing bellows exerting forces on the bal- 
ance beam. The decreasing air pressure 
in the right-hand loading bellows acts 
as a reset to offset decreasing steam 
pressure. This brings the balance beam 
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AIR AND STEAM PRESSURES ACT ON DIAPHRAGMS AND BELLOWS 




















f 


Loading 
bellows ' 


High-pressure 
steam connection 


h= 


£ Differential master sender converts differential pressures 
measured on a standard orifice into air-loading pressures 


to rest at a position to develop the 
needed air-loading pressure corre- 
sponding to the new steam load. 

The system should, however, main- 
tain the same steam pressure at all 
constant loads and the beam must be 
kept at its new position despite the 
return of steam pressure to normal 
after the initial dip. This is done by 
bleeding off air from the left-hand 
loading bellows through the throttling 
valve. The throttling rate is adjusted 
so all forces acting on the balance beam 
keep the beam in its new position while 
the steam pressure returns to normal 
When new load and normal steam 
pressure have been established each of 
the loading bellows develops equal 
forces on opposite sides of the fulcrum 

Diaphragm Regulator. Fig. 3 shows 
a section and sketch of a diaphragm 
regulator that may be used (a) as fur- 
nace-pressure regulator or (b) as a 
metering regulator. A diaphragm is 
suspended from the balance beam 
which also carries the control valve 
for the air-loading pressure. In the 
furnace-pressure regulator the under 
side of the diaphragm connects to the 
furnace and the other to atmosphere 
Loading spring at the left end of the 
beam sets the level of pressure to be 
held in the furnace. The double-seating 
control valve admits air from the sup- 
ply line through upper port and bleeds 
air to atmosphere through lower. 

When furnace pressure rises the dia- 
phragm moves up, making the control 
valve close down on air supply and 
bleed air to atmosphere to lower the 
air-loading pressure Decreased air 
loading acts on the exterior of the bel- 
lows below to expand it. This lowers 
the body of oil in the dashpot and 
exerts an opposing force on the dia- 
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Compensating relay makes it possible to convert master- 
sender air loading to another value by manual adjustment 
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phragm through the dashpot piston 
and connecting spring. This force ar- 
rests upward motion of diaphragm 
As furnace pressure returns down to 
normal, the diaphragm tends to move 
downward. But the gradual relaxation 
of the dashpot force just counterbal- 
ances the diminishing furnace pressure 
force under the diaphragm to keep the 
air-loading pressure at its new value. 
The rate of dashpot force diminution 
is set by the dashpot throttling valve 
opening to eliminate hunting and over 
traveling of the control drive 
Metering Application. To use _ the 
same regulator for a metering control, 
just add a loading diaphragm to adjust 
the loading spring at the top as in Fig. 
3(b). The differential pressures, of the 
flow being controlled, are then brought 
into the diaphragm. The outgoing con- 
trol air loading will then be a function 
of the master air loading to the upper 
diaphragm balanced by the differential 
pressures on the large diaphragm. 
Fig. 4 shows a sketch of a receiving 
regulator or control drive. The air 
loading acts on the diaphragm against 
a spring to move a pilot valve below. 
The compression spring seats in a cup 
fixed to a bellcrank arrangement. The 
other end of the crank rides on the 
inclined compensator bar fixed to the 
yoke carried by the power piston. 
The pilot valve admits and exhausts 


compressed air to the ends of the power 
cylinder. 
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Compression adjusters 


Let's follow an operation. When 
loading pressure increases, it pushes 
the diaphragm and pilot valve down, 
compressing the spring and admitting 
air under the power piston, while ex- 
hausting air from above it. The piston 
moves up, carrying with it the yoke 
and compensating bar as well as what- 
ever equipment it controls. This com- 
presses the diaphragm spring further, 
through the bellcrank, and returns the 
diaphragm back to its original position 
and the pilot valve stem to neutral. 
The piston then stops at the new posi- 
tion until another change takes place 

Flow Master Control. Fig. 5 is a dif- 
ferential master sender that converts 
differential pressures as measured 
across steam-flow orifice to an air- 
loading pressure, which controls the 
air-flow regulators. The horizontal 
balance beam pivots on the sealing 
bellows for the low-pressure steam 
chamber. The high-pressure steam 
connection acts on the exterior of the 
lower left bellows. For an increased 
steam flow the net differential pressure 
produces an upward force on the left 
end of the balance beam. This moves 
the right end downward against the 
tension of the pressure-setting spring. 
The control valve carried at the right 
end of the beam then increases the 
loading pressure by admitting more 
supply air and bleeding less air to at- 
mosphere through the bottom port. 
The increased air loading then raises 
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the force produced by the loading bel- 
lows and brings the balance beam to 
rest in the new position, with an in- 
creased air loading to the receiving 
regulator. 

Fig. 6 is a hand-controlled compen- 
sating relay to alter air-loading pres- 
sure between master senders and re- 
ceiving regulators. The two upper taps 
enter into two chambers separated by 
the center vertical diaphragms. The left 
chamber receives the master air load- 
ing and presses to the right on the di- 
aphragms. This opens the right-hand 
control valve to establish a counter- 
balancing pressure from the supply air 
in the right-hand chamber. This pres- 
sure is the air loading sent out. To alter 
the ratio between air loading received 
and sent, the left-hand chamber spring 
can be adjusted by the handwheel. 

Fuel-Air Ratio Control. Fig. 7 pictures 
the ratio relay to hold any given ratio 
between received and sent air loadings. 
Fuel-air ratio can be adjusted by the 
handwheel. A balance beam with ad- 
justable ball-bearing fulcrum has two 
diaphragms and two opposing com- 
pression springs working on it. The 
ball-bearing fulcrum can be moved 
along the length of the beam to change 
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ALL CONTROL SYSTEMS HAVE ELEMENTS FOR MANUAL ADJUSTMENT 
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the moment arm of the forces. Master 
loading pressure works on the left- 
hand diaphragm, and the developed 
air loading to receiving regulator works 
on the right-hand diaphragm. 
Suppose the beam is in balance and 
the incoming air loading increases. 
This tilts left end of beam downward. 
Right end of beam, carrying the out- 
going air-loading diaphragm and the 
exhaust port of the double-seating con- 
trol valve, moves up. This tends to 
close the air bleed to atmosphere and 
open the air supply to raise the out- 
going air-loading pressure. This in- 
creases the force on the right-hand di- 
aphragm, and the beam comes to rest 
when the diaphragm forces balance. 
To change the ratio between the air 
loadings suppose the fulcrum is moved 
to the left. Then the right-hand dia- 
phragm force overbalances that of the 
left, and the beam moves down on the 
right end. This opens the bleed port 
and closes down on the supply port, 
decreasing the sending air loading. 
When the forces are in balance with 
their new moment arms the beam stops 
moving. For this position of the ful- 
crum the sending loading pressure will 
always be less than the received load- 


steam flow, as a function of fuel input, to control air flow 
on the metering principle. Fuel-air ratio adjusted manually 


ing by a given ratio. Moving the ful- 
crum in the opposite direction will 
make the sending loading always high- 
er than the received loading. 

Control System. All these elements 
are shown hooked up in a complete 
control system in Fig. 8. Here the mas- 
ter sender, responding to steam pres- 
sure, controls the fuel feed only. The 
furnace-pressure regulator controls the 
forced-draft fan damper. Air-flow con- 
trol by uptake-damper adjustment re- 
sponds only to steam flow through the 
differential master sender. This is a 
control system in which the heat re- 
lease of the fuel flow is measured to 
control the air flow. The boiler acts as 
a calorimeter measuring the heat re- 
lease, which in turn is a close measure 
of fuel input. The ratio relay can be 
set to hold any desired fuel-air ratio 
by varying the relative magnitude of 
the air loading to the air-flow regulator. 
The operator uses the fuel relay on 
each boiler to control the division of 
load between two or more boilers con- 
trolled from the same master sender. 
In a sense this system has three sep- 
arate control circuits for (1) fuel-feed 
(2) air-flow, and (3) furnace-pressure 
adjustments. All work simultaneously. 
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On-off control system features damper program control to 
bottle up furnace during ‘‘off'’ periods to conserve heat 


. 
2 
mused 
é 
Se 
7 
— 


So far we have discussed automatic 
combustion-control systems that rely 
on adaptation of mechanical, hydraulic 
and pneumatic principles. Here we will 
talk about the use of electrical control 
circuits, either alone or in combination 
with the circuits just described. Elec- 
trical circuits are particularly adapt- 
able to on-off operation used in many 
small heating and industrial boilers. 
For switching operations, some use 
siraple contacts, others some type of 
relay arrangement, while still others 
adapt electronic circuits. As in the pre- 
ceding article we won't examine the 
basic principles of the circuit, but con- 
centrate on what function it is to per- 
form. So let’s look at some of the prac- 
tical systems. 


CLEVELAND FUEL 


Cleveland Fuel Equipment Co sys- 
tem, Fig. 1, uses a pressure switch, 
furnace uptake damper control, flame 
detector, damper-control motor and 
several relays. The pressure switch 
works on what is commonly called a 
differential. When steam pressure falls 
to the minimum level the pressure 
switch closes to start fuel and fan mo- 
tor. The switch automatically opens 
when steam pressure rises a fixed num- 
ber of pounds above the starting pres- 
sure. This differential usually varies 
from one to five psig for various 
makes. The damper for on-off control 
automatically shuts when burner is off. 

The series of operations for Fig. 1 
run as follows: Upon steam-pressure 
drop to level requiring additional evap- 
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oration, the pressure switch closes to 
energize No. 1 relay, A. This relay, in 
turn, supplies power to the damper- 
control motor, B, to turn damper to 
full-open position. When the damper 
is fully opened it trips the limit switch 
C, which energizes relay No. 2. 

No. 2 relay closes the motor circuits, 
D, to turn on fuel and air to furnace. 
For oil- and gas-fired units the flame- 
safety device closes relay No. 3, which 
transfers control to the furnace-pres- 
sure diaphragm switches, G. The dia- 
phragm switches control motion of the 
reversible motor controlling back- 
damper position to hold constant fur- 
nace draft. A movable weight on the 
furnace-pressure diaphragm adjusts 
the draft to any desired value. 

Shut-Off Operation. When steam 
pressure reaches the upper level, the 
pressure switch opens, shutting off 
power to burner and fan motor. Flame 
safety device then actuates No. 3 relay 
to close the back damper and bottle up 
the furnace to prevent cooling. 

This type of electrical system usual- 
ly includes various safety devices 
which are not shown in Fig. 1. Besides 
the flame-safety control, there may be 
high-pressure limit switch, low-water 
cutoff, ignition switches, and low-fire 
controls for stokers when in the off 
position. For stoker firing in off posi- 
tion, the damper does not close entirely 
but takes a position to hold the fire in 
a high-bank condition. For long “off” 
times some systems have a timing fea- 
ture that operates stoker and fan for 
short intervals to maintain fire in a 
condition ready to take on load. 
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Automatic-control system measures exit flue-gas haze den- 
sity by photoelectric cell to control the fuel-air ratio 
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The furnace-draft regulator has a 
manual-control switch, which enables 
opening and closing back damper from 
the damper control box. 


GENERAL POWER PLANT 


Fig. 2 shows a General Power Plant 
Corp system for an oil-fired boiler. 
Master controller responds to steam- 
pressure variation, and by contacts 
actuates a motor to open and close the 
oil-return-line valve. The master con- 
troller circuit through intermediate 
panels also sets the forced-draft-fan 
damper power unit to control air flow. 
An electric-type furnace-pressure regu- 
lator sets the back damper as needed. 

During load changes the master con- 
troller sets fuel and air flow very close 
to the correct proportion to hold opti- 
mum fuel-air ratio. When the initial 
setting has been made by the master, 
the transfer relay gives control of the 
air flow through the forced-draft damp- 
er to the smoke-density controller, to 
hold fuel-air ratio. 

Combustion gas leaving a boiler has 
a certain optical or visual density de- 
pending on its fuel-air ratio. By meas- 
uring this density and sending propor- 
tional signals into the control system 
the fuel-air ratio can be held at any 
desired level. Density is measured by 
the amount of light impinging on a 
photoelectric cell from a lamp of con- 
stant brightness. Combustion gas from 
the boiler passes between these two 
elements. As the gas density increases 
the amount of light reaching the photo- 
electric cell decreases accordingly. 
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Meter needle displacement from control point and striker 5 Furnace-pressure controller diaphragm moves two contacts 


contact with needle move air controls in measured steps 


Current generated by the cell varies 
directly as the brightness of light fall- 
ing on it. A sensitive galvanometer 
measures this current, indicating smoke 
density on a meter scale, as shown by 
the red needle or indicator in Fig. 3 
The indicator position for optimum 
fuel-air ratio is shown by the heavy 
graduation marked “control point.” To 
the left, the air flow is too high as 
shown by clear gas; to the right, air 
flow is low as shown by dense gas. 

Control Action. To control the air 
flow, the indicator or needle is made 
part of an electric circuit by acting as 
one of a pair of contact points. The 
other contact point is carried by an 
arm called a striker. By a suitable 
cam-and-motor arrangement the strik- 
er makes a sweep across the face of 
the dial at regular and frequent inter- 
vals. In making the sweep to the right 
it hits the needle at any point it may be, 
Fig. 3(b), and carries it to the end of 


94 


the stroke at the right, Fig. 3(c). On 
the return stroke the needle is released 
at the position corresponding to gas 
density. This action, depending on 
needle position, makes and breaks the 
circuits to the reversible-motor forced- 
draft controller to bring fuel-air ratio 
back to normal. When needle is at the 
control point no impulses are sent to 
the forced-draft controller. 

Excess Air. When there is too much 
air the needle is at left of the control 
point, Fig. 3(d). When the striker hits 
the needle a circuit closes to shut the 
f-d damper. This circuit opens when 
the needle and striker both pass the 
control point, Fig. 3(e). Nothing more 
happens as the striker and needle com- 
plete their sweep. If the gas is still too 
clear, another closing impulse is sent 
to the damper during the next sweep, 
as long as striker and needle are in con- 
tact before reaching the control point. 
Thus the duration of the closing im- 


below through linkage to move actuator for damper control 


pulses will be directly proportional to 
the deviation of the needle from the 
control point. The damper moves to 
correct position in steps allowing time 
for control-moving results to develop. 

Deficient Air. When gas is too dense 
the needle will be in some position as 
in Fig. 3(g). As the striker passes the 
control point, Fig. 3(h), a circuit makes 
to open the f-d damper. When the 
striker contacts the needle this circuit 
opens, Fig. 3(i), and again nothing 
happens during the remainder of the 
sweep. Thus the opening impulses sent 
to the f-d controller vary directly as 
the deviation of the needle from the 
control point. This also takes place in 
steps to allow conditions to stabilize. 


PERFEX CORP 


The pressure controller, Fig. 4, has 
a primary element consisting of a bel- 
lows responding to the main steam 
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smaller industrial boilers includes a high-limit steam-pres- 


sure cutout to stop stoker and fan automatically when output exceeds demand 


pressure. The bellows bears on a bal- 
ance blade carrying electrical contact 
points. This blade acts as the blade 
of a single-pole double-throw switch. 
A tension spring balances the force of 
the steam bellows. Adjusting the 
spring tension alters the steam-pres- 
sure level that will be automatically 
maintained. 

When the steam pressure falls below 
the set value, the tension spring pulls 
the balance blade up to close the circuit 
that moves the actuator in the direc- 
tion to increase fuel and air feed, Fig. 6 
and 7. When steam pressure returns to 
the set value the diaphragm pushes 
the blade down against spring tension 
opening the upper contacts and leaving 
the actuator at its last position. If 
steam pressure continues rising to one 
or two psig above set value, it con- 
tinues pushing the balance blade down 
until the other set of contacts closes. 
These complete the circuit that makes 
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the actuator reduce fuel and air feed. 
This reducing action of the actuator 
ceases when steam pressure again di- 
minishes to one or two psig above set 
value. 

Step Timing. Increasing and decreas- 
ing action of the actuator, however, 
does not necessarily take place con- 
tinuously. There is a step timer in the 
actuator circuit, which is a switch op- 
erated by an electric-clock motor. This 
can be set to make the actuator act 
continuously in either direction as re- 
quired, or to act as little as 5 seconds 
out of every 30 in the required direc- 
tion. Thus firing-rate adjustments are 
made in steps and can be set to hold 
a given steam pressure with no hunting 
or overtraveling. 

A high-limit pressure switch set in 
series with the master controller acts 
to shut off stoker motor and fan, if 
steam pressure exceeds a given level. 
When pressure falls below the upper 





limit, the stoker and fan automatically 
start, and the pressure or master con- 
troller again takes over. 

Fig. 5 shows a furnace-pressure or 
draft controller to position the uptake 
damper. The vertical diaphraghm 
measures furnace-pressure through the 
usual connections. The diaphraghm 
works against the calibration spring 
through linkages to operate the two 
lower contact points. When furnace 
pressure exceeds set value one con- 
tact point closes to make the actuator 
open the back damper, Fig. 7. When 
furnace pressure is at set value both 
contact points are open and the actua- 
tor is at rest. When furnace pressure 
falls below set point, the other pair of 
contact points close to make actuator 
close the back damper. 

Control System. For complete auto- 
matic combustion control a damper 
program controller acts in conjunction 
with the furnace-pressure controller. 
Its construction is the same as the lat- 
ter, with the addition of an electric- 
clock-motor-operated switch. The pro- 
gram controller governs the back 
damper and stoker during “off” periods 
to maintain the fire by periodically 
bringing in fuel and air. Most of the 
time it keeps the back damper nearly 
closed. Before the stoker starts on a 
call for steam the program controller 
opens the back damper wide to avoid 
furnace puffs and then transfers super- 
vision to the draft controller. 

This system is essentially the posi- 
tioning type. The draft controllers, of 
course, are inherently metering type. 


ACE INSTRUMENT CO 


The master regulator or controller of 
this system, Fig. 1 and 2, p 96, responds 
to steam-header pressure. It contains 
both the primary element and the pow- 
er unit. Fig. 1 shows the primary ele- 
ment in position with the power unit 
removed. Steam pressure acts under 
the diaphragm, which exerts its force 
on the balance beam to oppose the 
force of the loading spring. The balance 
beam carries the contact-carrier arm. 
Upon steam-pressure fall, it makes the 
rear set of contacts to drive the power 
unit for increase of fuel and air input. 
Upon steam-pressure rise, the front 
contacts are made, to drive power unit 
to decrease fuel and air input. 

The eccentric cam fixed to the power- 
unit shaft moves the stabilizing arm 
and spring so the change in tension of 
the stabilizing spring equals the change 
in steam pressure. When this equality 
is established the contacts open and 
the power-unit motor stops. The mas- 
ter-regulator shaft always assumes a 
position corresponding to the change 
in boiler steam output as reflected in 
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3 Master regulator controls stoker 
principle. 


Air-flow regulator 


the change of steam pressure. That is 
the regulator works on a 
steam-pressure characteristic 

Adjustments. Raising or lowering the 
position of the stabilizer spring adjusts 
the pressure range needed to move the 
regulator shaft from maximum to min- 
imum position. The shaft normally 
sets the fuel-regulating lever on the 
boiler, as in Fig. 3. Here the shaft also 
controls the shaft of the air-flow regu 
lator, Fig. 4 and 5. The furnace-pres 
sure or draft regulator, Fig. 6 and 7 


drooping 
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shaft rotation 


acts independently to set the uptake 
damper, as in Fig. 3, through its re- 
mote power unit. 

The draft-regulator diaphragm, Fig. 
7, moves against the counterweight 
through the pantograph linkage to con- 
trol position of opening and closing 
contacts riding on the linkage. The 
contacts control direction of the remote 
power unit. Furnace pressure to be 
held is adjusted by the tension spring 
attached to the counterweight in lower 
part of Fig. 6. 
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from master regulator against air-flow pressure differential 
to set forced-draft damper vanes, for proper fuel-air ratio 


Air-Flow Control. Air-flow regulator, 
Fig. 4 and 5S, has the same basic ele- 
ments as the draft regulator with the 
addition of a carriage assembly moved F 
by a shaft connected to the master 
regulator shaft. The diaphragm con- 
nects across the boiler passes to meas- 
ure the rate of air flow. The shaft 
rotates in direct proportion to the rate 
of fuel feed. In contrast, the differen- 
tial pressure across the diaphragm 
varies as the square of the air flow. 
The spring on the carriage exerts a - a 
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5 Air-flow regulator diaphragm b 


weight and spring compression through pantograph linkages 


counterbalancing force on the dia- 
phragm in addition to the counter- 
weight. To have a balanced air and 
fuel feed, it’s mecessary to have the 
square relationship reduced to a linear 
relationship as for the fuel feed. Chang- 
ing the moment arm of the carriage 
force does this. 

Regulator Action. Assume the air- 
flow regulator is in balance at a given 
load. Then the contacts will be open. 
When the master calls for increased 
fuel feed the shaft rotates to raise the 
carriage and make the roller bear at a 
higher point on the linkage. This moves 
the linkage assembly to the left closing 
the contacts calling for more air. Air 
flow then increases till the differential 
pressure on the diaphragm counterbal- 
ances the spring and weight force and 
the contacts move to neutral position. 
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gainst the ter- counterweight be- 


low, see Fig. 6 


The fuel-air ratio to be maintained 
by the regulator is adjusted by varying 
tension of the spring carried on the 
carriage. This varies the force of the 
roller on the pantograph linkage. 

The power units of the system con- 
sist of two shaded-pole induction mo- 
tors of opposite rotation mounted on 
a common shaft. They work directly 
from the contact points without in- 
tervening relays. Snap-action limit 
switches, mounted on the shafts, pre- 
vent them from attempting to carry a 
boiler above or below its operating 
range. The motors operate the shaft 
through reduction gearing with a ratio 
of 7000:1. Magnetically operated 
brakes prevent the motors from over- 
traveling the positions called for by 
the regulators 

A pushbutton release clutch on the 
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master-regulator and power-unit shafts 
allows positioning the boiler controls 
manually. Manual operation can also 
be effected through the electrical sys- 
tem of the control by suitable switches 
on the face of the regulator cases. 


BROOKE ENGINEERING 


Next spread shows the Brooke Engrg 
Co, Inc, system. This is of proportion- 
ing type, with metering correction for 
fuel-air ratio from flue-gas density. 
It uses electric and electronic circuits 
in its relay system and electrically 
operated power units. The master, 
or steam-pressure regulator, combines 
both primary element and power unit, 
usually controlling fuel feed. 

Fig. 5 shows the plan view of the 
master with elevations of the steam- 
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pressure diaphragm and linkages, and 
also of the reset arrangement actuated 
by rotation of the main shaft. A drop 
in steam pressure allows the diaphragm 
to move downward, lowering the link- 
age system and weights as well as the 
left end of the switch arm or contact 
bar. This closes the upper set of con- 
tacts at the right. Closing this circuit 
starts the motor, which rotates the 
main shaft through the gearing. 

As the main shaft revolves it changes 
the position of the floating pivot car- 





ried on the clevis upon which the 
switch arm rides. Counter clockwise 
rotation, resulting from call for more 
fuel, lowers position of the floating 
pivot to open the upper contacts, and 
the motor and shaft come to rest. 
A rise in steam pressure causes the 
reverse of these movements, closing the 
lower contacts to rotate the motor in 
the opposite direction, decreasing the 
fuel input. 

To hold a higher steam pressure 
more weights are added to counter- 
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4 Steam-pressure or master regulator combines primary element and power unit in 


one case. Motion of main shaft 
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Eye-box of smoke-density measuring unit houses photoelec- 
tric tube and amplifying elements to contro! fuel-air ratio 


Furnace-draft regulator controlled by contact points has fan 
producing compensating action on one side of diaphragm 


balance the steam-pressure diaphragm. 
The spring on the weight-carrying arm 
of the primary element controls the 
amount of steam-pressure change from 
minimum to maximum loads. A multi- 
point switch on the regulator provides 
manual control. When used in connec- 
tion with the fuel-air-ratio metering 
system of Fig. 6, the main shaft of the 
steam-pressure regulator also sets a 
potentiometer in the measuring circuit. 

Furnace Pressure. This regulator, Fig. 
3, works independently of the other 
controllers. The power unit, similar to 
that of the steam-pressure regulator, 
sets on top of the pressure-measuring 
element. The draft connection is made 
to the bottom of the diaphragm, the 
top being open to atmosphere through 
the vertical pipe. The diaphragm con- 
trols movement of the contact bar, to 
drive the power-unit motor, through 
the vertical link shown at left end of 
the bar. Upper contacts close when 
furnace pressure falls below, and lower 
contacts close when furnace pressure 
rises above that desired. 

Fan on the motor shaft, in front of 
the upper diaphragm opening to at- 
mosphere, is a compensating device to 
prevent hunting. An increase in fur- 
Mace pressure makes motor and fan 
turn clockwise. This produces a tem- 
porary pressure above the diaphragm 
restoring it to neutral position. The 
contacts open to bring the motor and 
correcting action of fan or damper to 
rest. If correcting action has been in- 
sufficient the cycle repeats until fur- 
nace pressure returns to its nominal 
magnitude. 

For the reverse condition the fan 
produces a suction above the dia- 
phragm, causing the upper contacts to 
open. Changing the pitch of the fan 
blades varies the rate of compensation. 
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4 Electronic relay provides compensation of the throttling 
and reset type to control power unit governing air flow 


Flue-Gas Density. Fig. 2 shows the 
light-source unit, and Fig. 1 the eye- 
box for measuring flue-gas density. 
Covers are shown in the open position 
to reveal the elements. Fig. 4 is the 
electronic relay used in conjunction 
with the flue-gas density units to con- 
trol the fuel-air ratio. It amplifies the 
current from the photoelectric tube, 
and through thyratron tubes controls 
the motor of the fuel-air-ratio adjust- 
ment potentiometer. It compensates 
electrically for all motor operations to 
prevent overtravel and hunting. 

Control Hookup. Fig. 6 shows a con- 
trol system for an oil-fired boiler. The 
steam-pressure regulator or master 
operates the fuel-oil valve through 
direct linkage and also sets its slide- 
wire potentiometer, part of an elec- 
tronic bridge circuit. 

The forced-draft regulator also has 
a slide-wire potentiometer. Both units, 
together with a fuel-air-ratio-adjust- 
ment potentiometer on the control 
panel and an electronic proportioner, 
form a very sensitive electronic bridge 
circuit. 

Movements of the steam-regulator 
potentiometer upset the bridge circuit, 
causing the forced-draft regulator to 
make compensating movements to keep 
the circuit balanced. This automatical- 
ly makes the forced-draft regulator 
follow changes of the master regulator 
in direct proportion. The ratio of 
movement of the two regulators can 
be varied by the fuel-air-ratio-adjust- 
ment potentiometer. 

Normally the incremental move- 
ments of both regulators proportion 
the fuel and air so nearly correctly as 
to need only minor adjustment. Varia- 
tions in fuel characteristics, such as 
oil pressure, temperature and viscosity, 
or the number of burners and size of 
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Light-source unit providing the basic 
photoelectric tube is set opposite eye-box in the exit flue 








illumination for 


burner tips, make these adjustments 
necessary. 

The fuel-air-ratio potentiometer may 
be set by hand or automatically 
through the flue-gas-density measur- 
ing units and circuit. The motor for 
automatic operation responds to im- 
pulses from the photoelectric cell 
through the electronic controller. The 
amplified photoelectric-cell current re- 
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sponds to minute changes in flue-gas 
density and functions to correct the 
air flow so as to restore the density 
to that of best fuel-air ratio. 

The forced-draft regulator responds 
always to the upset in the bridge cir- 
cuit, whether it is caused by the master, 
manual control or by flue-gas-density 
change. It functions to bring the elec- 
tronic circuit back into balance, and 
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thereby reestablish proper air flow 
through the boiler. This control type 
can be applied to any kind of firing. 

For convenient operation all regu- 
lators can be. controlled through re- 
mote-control switches at the boiler 
panelboard. The smoke indicator works 
from a separate tube in the eye-box, 
giving the operator a visual indication 
of his boiler performance. 


GENERAL REGULATOR 


The master for the General Regu- 
lator Corp system is shown schema- 
tically in Fig. 1. Main-steam pressure 
acts on the bourdon tube against the 
tension of the spring L to keep the 
contacts in open position when correct 
pressure remains constant. 

Increased pressure moves the tube 
end down in the direction of the arrow. 
This closes the left-hand contact that 
operates the lower primary relay. The 
reverse coil of the reversing starter 
energizes the motor to drive the oper- 
ating arm downward to reduce steam 
pressure. 

To prevent the operating arm over- 
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traveling, during the time lag between 
its movement and actual restoration 
of steam pressure, suitable compensa- 
tion must be provided. The stabilizer 
and the characteristic spring K serve 
in this capacity. The regulator controls 
for a constant pressure at all loads so 
the compensation must be temporary 
during pressure deviations. 

The compensation must be applied 
in proportion to operating-arm move- 
ment and canceled at a rate corres- 
ponding to the time lag between arm 
movement and restoration of pressure. 

Compensation Action. On the down- 
ward motion of the operating arm, the 
right end of arm D and point P also 
move down. Point F can move only 
at a rate fixed by the opening of valve 
V, which permits oil to flow from in- 
side to outside of the bell, or vice versa. 
When P moves downward, F remains 
practically stationary and the right end 
of arm T moves down, pulling the con- 
necting link N and its point of attach- 
ment M down also. This moves the 
left end of arm H upward, extending 
the characteristic spring K. Increased 
tension of K opposes the action of in- 
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creased pressure on the pressure ele- 
ment. This tension causes the contacts 
to break when the operating arm has 
moved an amount proportional to the 
pressure deviation. 

Return spring R returns the right 
end of arm T to the original position 
as the oil passes through valve V. As 
the right end of T moves to its original 
position, tension in spring K returns 
to its original value at a rate corres- 
ponding to reestablishment of steam 
pressure in the boiler main. 

During a decrease in steam pressure, 
operating sequence is the same with 
motion directions in reverse, and ten- 
sion of spring K decreased to oppose 
the decrease in steam pressure on the 
bourdon tube. 

Manual Control. Handwheel and 
clutch allow setting the operating arm 
independently of the regulator. Pulling 
out the handwheel for manual control 
disengages the motor clutch. 

Arm D in its extreme positions oper- 
ates the limit switches to prevent the 
regulator motor from jamming con- 
trolled equipment at maximum- and 
minimum-load positions. 
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This automatic control system supervises two boilers burning oil and gas. The 
steam-pressure regulator, or master, controls the oil pressure going to the bur- 


ners. It also controls the gas flow to the gas burners by varying the gas pres- 
sure ahead of the burners. With no forced-draft, the air-flow regulators control 
the back dampers to hold desired air-fuel ratio in response to the master settings 


The two primary relays—one reverse, 
the other forward—control the revers- 
ing-starter coil circuits. The relays 
reduce the current-carrying capacity 
and contact-pressure requirements of 
the primary contacts. Each relay has 
a vacuum-tube amplifier and a tele- 
phone-type relay. The forward primary 
contacts short out the grid bias of the 
forward-relay amplifier, allowing plate 
current to flow for forward operation. 
The telephone-relay coil connected in 
the plate circuit operates when its con- 
tact makes. The telephone relay has 
two normally open contacts connected 
in series for controlling the forward 
coil of the reversing starter. 

Air-Flow Regulator. Fig. 2 shows the 
layout of an air-flow regulator. The 
control unit in its case mounts atop 
the power unit, shown in the lower 
right corner of Fig. 1. The differential 
pressures measuring the air flow act 
on the diaphragm on top of the case. 
Diaphragm force moves balance beam 
H against the force of the loading 
spring K, about the fulcrum O. Move- 
ment of the balance beam makes and 
breaks the contacts to operate the 
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power-unit motor through the relays. 
The compensating arrangement works 
in a manner similar to that of the 
steam-pressure regulator in Fig. 1. 
Link U attaches to the operating arm 
of the motor. 

Since the pressure differential acting 
on the diaphragm varies as the square 
of the flow, the tension of loading 
spring K must change in a similar 
manner to keep the balance beam posi- 
tioned horizontally. This keeps the 
contacts open. Cam C connects through 
the link to the operating arm of the 
steam-pressure regulator that controls 
fuel input, Fig. 3. 

As the cam rotates in response to 
fuel-control change it varies the ten- 
sion of spring K as the square of the 
fuel flow. The cam shape produces this 
relation. It can also be shaped to cor- 
rect for any nonlinear characteristic 
of the fuel-feed control. Proper shaping 
of the cam enables holding constant 
fuel-air ratio over the entire range of 
boiler loading. 

The air-flow regulator can be 
adapted for furnace-pressure control 
by substituting a fixed spring of con- 





stant tension for the cam-operated 
spring of Fig. 2. Thus the balance 
beam must be kept horizontal for all 
loads to keep the contacts open. Any 
deviation of furnace pressure closes 
the contacts to make the proper cor- 
rection and restore the control system 
to a balanced condition. 

Two-Boiler System. Fig. 3 shows the 
control system for two boilers firing 
oil and gas with natural draft. The 
steam-pressure regulator, in the center 
of the group, controls the spring load- 
ing of the fuel-oil pressure-regulating 
valves in response to steam-pressure 
variation. The fuel-oil valves control 
the oil pressure to the burners in direct 
proportion to the spring loading. This 
means that the position of the steam- 
pressure regulator is directly propor- 
tional to the pressure in the fuel-oil 
supply line to the burners. 

The differential-pressure regulating 
steam valves maintain the atomizing 
steam pressure at the oil burners a 
few pounds higher than the oil pres- 
sure. Differential pressure can be ad- 
justed from 10 to 25 psig. 

The steam-pressure regulator also 
operates the gas valves. The differen- 
tial-pressure-regulating gas valves 
ahead of them maintain a constant- 
pressure drop across the lever-operated 
gas valves. This makes the gas pressure 
at the burners proportional to the posi- 
tion of the steam-pressure regulator. 

The other two regulators control air 
flow on the individual boilers. These 
act in response to the setting of their 
cam-operated springs through mechan- 
ical linkages from the steam-pressure 
regulator. The fuel-air ratio on each 
boiler can be varied manually by set- 
ting the adjusting arms connected in 
the linkage between the regulators. 

The steam-pressure regulator oper- 
ates in response to steam-pressure 
change. This resets the fuel-supply 
valves and unbalances the air-flow 
regulators. Unbalance of these regu- 
lators resets the outlet dampers of the 
boiler to develop needed air flow. Air- 
flow pressure differential is measured 
across the burner registers. With na- 
tural draft the differential pressure is 
the difference between atmospheric and 
furnace pressure. 

Central Stations. In control systems 
for large central-station boilers the 
master steam-pressure regulator oper- 
ates a loading potentiometer. This pro- 
duces a master loading voltage directly 
proportional to the master regulator’s 
power arm position. At the air and fuel 
regulators the loading voltage acts on 
a solenoid, whose force balances the 
controlled force produced by air or fuel 
flow. Thus the regulators operating the 
boiler controls respond to either the 
master loading force or the control 
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] in master controller a bourdon tube sets a throttie-bleed 2 Fuel-feed controller gets indication from electric tachom- 


valve to develop loading pressures corresponding to load 





3 Furnace-pressure controller balances force on bell against 
constant weight. Weight moment arm sets the pressure held 


force, and act to keep these in equilib- 
rium. Regulator design makes its pri- 
mary-element function to keep fuel or 
air flow directly proportional to the 
master loading voltage. Voltmeters, 
measuring master loading voltage at 
each air and fuel regulator, provide a 
convenient means of adjusting the fuel- 
air ratio at all loads. Rheostats in mas- 
ter loading circuit permit making ad- 
justments. 


LEEDS & NORTHRUP 


The systefn of the Leeds & Northrup 
Co, shown schematically in Fig. 6, uses 
a master steam-pressure controller reg- 
ulating a fuel-feed controller by vary- 
ing air-loading pressures. Air flow, on 
the other hand, responds to impulses 
from a steam-flow proportioning air 
controller 

The master controller, Fig. 1 and 6, 
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has a bourdon tube and control spring 
that exert a force on the left end of the 
balance arm. Right end of the balance 
arm controls position of a throttle- 
bleed valve, which counterbalances the 
bourdon-tube force. Valve position 
fixes air-loading pressure. The iron 
float in the mercury U-tube compen- 
sator also acts on the balance arm. 
Let's follow the effects of a change 
in steam demand. The throttle-bleed 
valve must have a given position for 
each load, but the steam pressure must 
be the same for all constant loads. 
When load rises, steam pressure falls 
and the bourdon tube forces the left 
end of the balance arm down, aided 
by the force of the adjustable control 
spring. This moves the throttle-bleed 
valve up, raising air-loading pressure. 
Movement of the balance arm is pro- 
portional to change in steam demand 
and steam pressure. Now, as steam 


eter on fuel drive, which it balances against air loading 





Closing of front contacts moves drive in small intermit- 
tent steps; closing of rear contacts moves drive quickly 


pressure rises back to normal at the 
new increased load, the balance arm 
must stay in the new position. To bal- 
ance the increasing steam pressure and 
take care of the time lag, the compen- 
sator must increase its upward force 
at the same rate that the bourdon-tube 
force on the balance arm decreases. 
This is done by admitting loading-air 
pressure to the right leg of the com- 
pensator mercury U-tube. The reset 
throttle valve admits this air pressure 
at a rate proportional to the steam- 
pressure change. By balancing bour- 
don-tube force and compensator-float 
force while both change, the balance 
arm stays in the proper position for a 
given steam output. 

Fig. 6 shows loading pressure pass- 
ing first through a load-adjustment 
valve, which permits the operator to 
bleed off air to vary load between boil- 
ers operating in parallel. The loading 
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Steam-flow proportioning air-flow con- 
troller responds to steam-flow changes 


pressure then acts under the lower dia- 
phragm of the lag anticipator. This de- 
vice acts to speed up fuel-feed change 
with certain types of pulverizers. The 
overadijustment provides maximum 
mill response during load changes 

The stem attached to the two dia- 
phragms of the anticipator opens the 
ball-type valve to admit more air from 
the 0.5-psig supply. This air produces 
the loading pressure to the fuel-feed 
controller. The throttle valve. slowly 
admits air loading from the master to 
build up above the lower diaphragm 
and below the upper diaphragm. This 
brings master loading pressure to equal 
values above and below the lower dia- 
phragm. The ball valve then positions 
itself to balance its sending air loading 
equal to the master air loading about 
the upper diaphragm. 

This relayed air-loading pressure acts 
on the fuel-feed controller, Fig. 2 and 
6. The balance arm carries two movable 
coils, each set opposite a stationary coil 
below. The fuel-feeding motor on each 
mill drives a small electrical tachom- 
eter. The latter, connected in series, 
sends a small current through the bal- 
ance and stationary coils, also con- 
nected in series. The coils exert a force 
on the balance arm depending on the 
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5 Complete metering-type combustion-contro! system uses air loading from master 
to control fuel-feed rate. Steam-flow change regulates air flow through boiler 


aggregate speed of the tachometers, or 
fuel feeders. The air-loading pressure 
acting through the diaphragm balances 
the coil force. 

Any unbalance of the arm closes con- 
tacts to readjust the power or drive 
unit governing mill operation. Tilting 
to one side closes the circuit for in- 
creased feed, the other side for de- 
creased feed. There are two sets of 
contacts for each direction, Fig. 4. The 
front ones close first for small unbal- 
ances to move the drive unit, through 
an interrupter, in small intermittent 
steps. This prevents overtraveling and 
hunting. 

For large unbalances both front and 
rear contacts close, operating the drive 
units at high speed. As mill feeders 
come up to speed the balance arm re- 
turns smoothly to position and both 
contacts usually open practically si- 
multaneously. The series connection of 
the tachometers enables automatically 
readjusting fuel-feed speed as addi- 
tional mills are cut in or out of service. 

Measurement of steam flow regu- 
lates the air flow in the control system, 
Fig. 6. The steam-flow proportioning 
air-flow controller, Fig. 5, has a tilting 
manometer connected across a nozzle 
in the main steam line. Force devel- 


oped by the manometer balances that 
developed by the diaphragm measur- 
ing differential pressure of air or gas 
flow through the boiler. The moment 
arm of the diaphragm force acting on 
the balance arm can be altered by the 
pilot motor moving the connecting link 
nearer or farther from the fulcrum of 
the balance arm. It does this by rotat- 
ing the threaded rod below the motor. 
Changing the ratio of the moment 
arms controls the fuel-air ratio held by 
the control system. As any unbalance 
develops between the forces the balance 
arm tilts, closing the contacts at the 
right, Fig. 6, for opening or closing 
induced-draft fan dampers or vanes. 
The pilot motor can be remotely con- 
trolled from a control board. 
Furnace pressure in Fig. 6 is main- 
tained by the furnace-pressure con- 
troller, Fig. 3, through adjustment of 
the forced-draft fan dampers. The con- 
troller has a bell hanging from the right 
end of the balance arm held in balance 
by a weight on the other end. Furnace 
pressure acts on the underside of the 
liquid-sealed bell. The counterweight 
is adjusted to hold the arm in horizon- 
tal position when desired furnace pres- 
sure exists under the bell. Too high a 
pressure raises the bell, closing the 
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contacts to close the dampers and vice 
versa. This controller also has the dou- 
ble set of contacts. 

This control system may be regarded 
as consisting of three entirely sepa- 
rate circuits (1) fuel flow (2) air flow 
and (3) furnace-pressure regulation. 
Change in steam flow and steam pres- 
sure occur simultaneously so both op- 
erating factors are adjusted at the same 
time despite no connections, mechan- 
ically, pneumatically or electrically, 
between the supervising elements of 
the control system. Furnace-pressure 
controller responds very quickly as air 
flow through the furnace changes after 
draft equipment acts. 

There are provisions, not shown in 
Fig. 6, for cutting out the controllers 
and operating the system manually by 
momentary-contact pushbuttons. 

The motor-drive units (power units) 
consist of an electric motor turning 
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} Slack-type diaphragms used for measuring pressure differentials 
usually encountered in measuring low-pressure air, gas flows 


, oe 


7 Electric pilot device has 

magnet bar, moved by 
controller, to alternately at- 
tract iron plate in mercury 
switch to close its circuit 


+— 


Metallic bellows for high 
steam pressure is de- 
signed to eliminate need for 
stuffing box. Rod at bottom 
of bellows transmits motion 


against loading spring. 
Motion controls other con- 
trollers through pilot de- 
vice and electric circuits 


the operating shaft through a double 
worm-and-gear reducer. This arrange- 
ment makes them self locking so they 
will hold position. If handwheels are 
provided boiler controls can be set 
manually as needed. 


HAYS CORP 


An example of a common element 
met in practically all control systems is 
shown in Fig. 1, the diaphragm for low 
pressures. The diaphragm may be either 
of leather or a synthetic material. Two 
light-metal plates strengthen the cen- 
tral area and serve for fastening the 
rod to transmit the diaphragm move- 
ments. 

Fig. 3 illustrates a metallic bellows 
used for steam pressures up to 1500 
psig. Steam acts on the outer area of 
the bellows. Its movement is trans- 
mitted by the rod fixed to the bottom. 
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Electric Relaying. The control system 
of the Hays Corp has an electric relay 
system and electrically operated power 
units. The pilot device used in the 
control relay system is shown in Fig. 2. 
Two stationary mercury switches have 
two electrodes each. One switch con- 
trols increasing operation, and the 
other decreasing. 

One stationary electrode dips into 
the mercury pool. The movable elec- 
trode, carried by a coil spring, nor- 
mally keeps the switch open. The elec- 
trode carries an iron plate that can be 
attracted by a magnet bar. When un- 
der its influence, the movable electrode 
closes the switch by being pulled into 
the mercury pool. With the magnet in 
midposition between switches, both are 
open. The bar responds to movements 
of a balance beam or diaphragm. 

Fig. 4 shows the schematic layout of 
a master pressure controller. Force 
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from the steam-pressure bellows bal- 
ances the spring force on the beam 
above. When steam pressure increases, 
the beam moves upward, impelling the 
magnet of the pilot to close the left 
mercury switch. This starts the master 
motor and reset motor. The master 
motor transmits its movement to the 
fuel and air controllers, either elec- 
trically or by mechanical linkages. 
The master motor stops operating 
when the reset motor through the link- 
age resets the pilot device in neutral 
position. If steam pressure has not re- 
turned to normal when the master 
motor stops, the beam will still be too 
high and the reset motor will have 
closed the left-hand set of auxiliary 
contacts with the lower vertical arm. 
This circuit through the relays and 
reset timing interrupter continues to 
operate the reset motor in steps toward 
its normal-pressure position. The 
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movement causes the left-hand mer- 
cury switch to close again and start 
the master motor for further correc- 
tion of fuel and air controllers. This 
reset-motor action continues until the 
steam pressure returns to normal pres- 
sure. When reestablishing normal steam 
pressure the reset auxiliary contacts 
break and the master comes to rest. 
This reset action takes care of time lag 
between initial steam-pressure change 
and final establishment of new steam 
output. 

Air-Flow Regulation. In the air-flow 
controller, Fig. 5, the motion of the 
master motor turns the calibrated 
cam. This changes the position of the 
lever riding on the cam changing the 
calibration-spring tension. Result is 
that the mercury switches of the pilot 
device close and operate the power 
unit. The differential pressure, across 
the diaphragm measuring flow, re- 
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sponds to the change in pressure. It 
acts against the tension of the calibrat- 
ing spring, controlled by the cam, to 
move the pilot device to neutral. This 
brings the power unit to rest. The re- 
set action of the master compensates 
for time lag and maintains normal 
pressure at all constant loads. 

Fig. 6 shows a controller designed to 
maintain fuel-air ratio of wide-range 
oil burners. Oil pressure in the return 
line from the burner varies directly as 
the oil burned, while the differential 
pressure from the air flow to the 
burner varies as the square of the flow. 
Pressure of oil in the bellows must be 
balanced against the air-pressure dif- 
ferential to maintain proper fuel-air 
ratio. This balance between the differ- 
ently varying forces is taken care of 
by the linkage and square-factor spring 
assembly acting on the balance lever 
that carries the magnet of the pilot 
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Avtomatic-control system for stoker-fired boiler has all power units elec- 


trically driven. Air-flow controller receives hani 


device. The ratio adjustment for fuel 
to air, made manually, sets the verti- 
cal link to bear at different distances 
from the fulcrum of the balance beam 
above the diaphragm. 

Any unbalance in the controller sets 
the power unit to work resetting the 
inlet damper for the new steam-de- 
mand conditions. The oil flow is con- 
trolled from a fuel-flow controller, or 
manually. 

Remote Controller. Fig. 7 shows the 
schematic layout of an adjustable re- 
mote controller for setting dampers or 
levers of fuel-feed units. The sending 
potentiometer is set by the master 
motor, Fig. 4. This governs the posi- 
tion of the armature of the induction 
relay that carries the pilot-device mag- 
net. Armature movement closes the 
appropriate power-unit circuit to mrake 
the corrective action according to load 
demand. 

As the power-unit arm moves, it 
changes the position of the receiving 
potentiometer arm. This changes the 
current flow in the induction relay, 
bringing the armature and the magnet 
of the pilot device to neutral position. 
The power unit and the control lever 
come to rest in the new position to 
supply the changed load. The manual- 
adjustment potentiometer adjusts the 
movement of the power unit in rela- 
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tion to impulses from the master con- 
troller. 

Furnace Draft. The furnace-pressure 
controller, Fig. 8, has one side of the 
measuring diaphragm connected to the 
furnace, while the other is open to at- 
mosphere. Force on the diaphragm is 
balanced by the loading spring to con- 
trol the position of the pilot device. 
A fall in furnace pressure moves the 
diaphragm downward against the in- 
creased tension of the loading spring. 
This closes the left-hand mercury 
switch to make the power unit open 
the damper and bring furnace pressure 
back up to normal. When this level is 
reached the diaphragm moves up to 
ease the loading-spring tension and 
move the pilot device to neutral posi- 
tion. Thus the power unit is stopped, 
leaving the damper in the new position. 

All the controllers have three switches 
on their cases. The middle switch trans- 
fers control from the automatic sys- 
tem to manual adjustment. The power 
units of the controllers can then be 
positioned by manipulating either of 
the two remaining switches, one for 
closing operation and the other for 
opening. 

Metering System. Fig. 9 shows four 
controllers arranged to govern the op- 
eration of a stoker-fired boiler, as a 
metering-type system. The master con- 


troller, responding to steam-header- 
pressure changes, sends impulses by 
mechanical linkage to the air-flow con- 
troller and by electric potentiometer 
settings to the fuel-feed controller. The 
furnace-pressure controller as usual 
operates independently of the master 
and other controllers. 

The air-flow controller operates the 
steam-inlet valve to the turbine driv- 
ing the forced-draft fan. This controls 
air flow by varying fan speed. The con- 
troller measures air flow by the drop 
in combustion-gas pressure across the 
boiler. 

The fuel-feed controller sets the 
control lever of the stoker. This lever 
varies the speed of the stoker and 
thereby rate of coal feed. No metering 
element is used on this controller. The 
reset compensating action of the mas- 
ter controller serves to bring the fuel 
feed to the new rate without overtrav- 
eling or hunting. 

The furnace-pressure controller op- 
erates the outlet damper to adjust the 
combustion-gas pressure drops within 
the boiler passes and ducting. 

Power wishes to acknowledge the 
wholehearted cooperation of the com- 
bustion-control manufacturers in sup- 
plying the fundamental data for this 
special section. Because of the limited 
space available this section reports on 
complete control systems only. Manu- 
facturers who supply one or more ele- 
ments of a complete control system, 
and whose equipment has not been de- 
scribed here, are: A-Jacks Automatic 
Regulator Co, American Coal Burner 
Corp, Atlas Valve Co, Automatic Tem- 
perature Control Co, Bristol Co, Can- 
ton Stoker Corp, Combustion Control 
Corp, Defender Instrument and Regu- 
lator Co, Eclipse Fuel Engineering Co, 
Faber Engineering Co, General Con- 
trols Co, Hammel-Dahl Co, Hotstream 
Heater Co, B P Lientz Manufactur- 
ing Co, Mercoid Corp, Minneapolis- 
Honeywell Regulator Co, National Air- 
oil Burner Co, Penn Electric Switch 
Co, Photoswitch Inc, W S Rockwell 
Co, Simplex Manufacturing Co, Staples 
& Pfeiffer, Tejax Engineering Corp, 
Uehling Instrument Co. 

In the future Power hopes to pre- 
sent information on auxiliary combus- 
tion-control devices of the type made 
by the above group. 

Brown Instruments Division, Min- 
neapolis-Honeywell Regulator Co, re- 
ports that recent experience indicates 
mass-produced low-cost automatic 
controls developed for the process in- 
dustries can be adapted advantageously 
to combustion control and other power- 
plant control applications. When this 
special section went to press, however, 
detailed information on these control 
systems was not available. 
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Transformer vault fed from university power plant through 
3-phase 4160-v feeder. This single feed splits at the far above 





Two feeders run from vault, Fig. 1, to distribution center 
this drawout-type switcngear is in twu parts, one 


end of vault to tap into both ocb’s. Three transformers at right controls main power feeders and other the main lighting feeds. 


handle power load while those on the left feed lighting load 


B® PALMER PHYSICAL LARORATORY at 
Princeton University is a U-shaped 4- 
story building, whose original elec- 
trical system dates to 1907. In those 
days the distribution system was am- 
ple. Down through the years the load 
grew till it was impractical to continue 
with the antiquated service. 

Transformer Vault. Starting from 
scratch, the building has recently been 
rewired to handle present and antici- 
pated loads. An underground trans- 
former vault, with a maximum capacity 
of 1500 kva serves as a base for this 
new system, Fig. 1. It was deemed best 
to build this vault rather than give up 
valuable research space to transformers 
and oil switches. 

Total lighting load is carried by 
three 100-kva transformers, having the 
same primary and secondary connec- 
tions as the three 200-kva bank supply- 
ing the power load. Since the maximum 
anticipated load is 450 kva for power 
and 150 kva for lighting, there is 
150-kva reserve in each transformer 
bank for unexpected additional load. 

Distribution. A room adjacent to the 
vault houses the drawout-type switch- 
gear making up main distribution panel, 
Fig. 2. Distribution is split in two sec- 


tion for this article was supplied 





y Pr seph E Paul and Paul Dicker of 
t S Engineering, Princeton University 
At the present time, Protessor Paul is connected 


the University of Pennsylvania 
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Bus-tie circuit breaker can join both sections in emergency 
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Transformer vault ( See Fig. ) (See Fig2) 








Power and emergency lighting are handled by three 200-kva transformers. 
Primaries are 2400/4160-v, Y-connected with four 242% full-capacity taps 
below rated voltage. Secondaries 120/240-v, Y-connected for 120/208-v 3-phase 
4-wire service. Lighting and emergency power fed through three 100-kva transformers 
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jear, Fig. 2. Lighting sub-feeders run from this point t 
circuit panelboards while the power lines feed motor 


Lecture hall table above houses flush outlet panels for 
dc, single- or 3-phase ac. Voltmeters and ammeters can 


be inserted in demonstration circuits through these 
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fed from the main board is shown in 
Fig. 4. Each sub-board is fed by two 
feeders from the main control center, 
Fig. 2. In an emergency, either feeder 
could carry the entire sub-switchboard 


load. These double-section boards 
have lighting control the left. and 
power aon the right 
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A MESSAGE TO AMERICAN 


INDUSTRY « 


79th OF A SERIES 


The 
Labor Union Monopoly 
Bites ALL Workers 


What kind of government is it which: 


. . - Prosecutes the Great Atlantic & Pacific Tea 
Company which it asserts handles about 62% 
of the retail food distributing business as an il- 
legal monopoly in restraint of trade, and 


. . » Seeks to break up four big meat packing 
companies and make them into 14 companies, 
charging the four with being a monopoly in 
restraint of trade, but 


- « « Makes no move whatsoever to apply the 
federal anti-trust laws to the exercise of virtu- 
ally 100 percent monopoly control of labor in 
the coal industry, and the only slightly less com- 
plete monopoly control of labor in the steel 
industry? 


The answer to that question is simple. It is class 
government of the most flagrant type, a govern- 
ment by which special privileges are dispensed 
without justice and to the great injury of all 
workers. it is the kind of government which will 
lead to the early sacking of the American en- 
terprise system and the personal freedoms of 
workers. 


In legal terms the explanation of this flagrant 
affront to good government is also simple. In 
1932 labor union activities were given virtually 
complete exemption from the application of the 
federal anti-trust laws by passage of the Norris- 
LaGuardia Act. 


continued on next page 














When the Norris-LaGuardia Act was passed 
labor unions were relatively weak. Only about 
16% of the nation’s industrial workers were 
organized, only about 12% of the steel workers. 
About two-thirds of the coal miners were union 
members, but only half that number were paying 
dues. The country was in the depth of its worst 
depression. The unemployment of about one- 
fourth of the labor force made monopoly control 
by labor seem so remote as to be almost fanciful. 


But after only seventeen years devoted to the 
promotion of labor union organization by the 
federal government, we have labor monopoly 
with us. In its power and scope it makes the 
alleged business monopolies being prosecuted 
under the federal anti-trust laws seem positively 
piddling. In its manners it makes the old-time 
business monopolists look like Lord Fauntleroys. 


What is lacking, grievously lacking, is action 
by Congress; action to shape our federal anti- 
trust laws to take account of the labor monopoly 
that has become the dominant national force in 
our country today—a force that is leading to the 
loss of freedom of all workers. 


Before labor monopoly is broken up, as it must 
be broken up if our economy is not to be per- 
manently wrecked, other steps will no doubt be 
required. But one test more than any other will 
be the touchstone of the nation’s determination 
to keep its economic and personal freedom. It is 
what it does to see that labor monopoly re- 


ceives the same treatment under the federal 
anti-trust laws as any other kind of economic 


monopoly. 


The purpose of the federal anti-trust laws is to 
break up monopoly and preserve fair competition 
in the United States. It is a fine purpose. The 
wisdom and fairness of its application in partic- 
ular cases is often open to challenge. But in spite 
of bad administration every farsighted business 
man I know is a staunch defender of our na- 
tional anti-trust policy. 


At present, in the exemption of labor monop- 
oly, we have a breach in that policy which, if 
not closed, will soon become fatal both to the 
policy and the enterprise system it is designed 
to foster and protect. 


The main thing wrong today with Great Britain 
and indeed all Europe is that no effective anti- 
trust laws are in existence to protect the public 
from business and labor monopolies, to guaran- 
tee personal freedoms. No free economy in 
Europe or America can prosper as long as pro- 
tected monopolies remain and flourish. 


While your representatives in Congress are home 
with you talk to them about the special privi- 
leges now granted to labor union monopoly. 
You would serve your country well by finding 
out what they intend to do about it before it is 
too late. 
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Industrial Future of Atomic Energy 


By PHILIP SPORN, President, AmericanGas & Electric Corp 





Addressing the National Coal Association in New York in 
October, Philip Sporn—analytically minded utility executive 
and chairman of the Advisory Committee on Cooperation 
between the electric power industry and the Atomic Energy 





Commission 


gave a balanced view of atom-power prospects. 


here presented in condensed form 





® Estimates OF atomic power-plant 
cost by responsible people range all 
the way from $140 to $1000 per kilo- 
watt. | am not certain that even this 
7-to-l spread covers the outer limits on 
either the upper or the lower side. If, 
some day, the guess at the lower limit 
is realized or bettered, then atomic 
power will have great social and eco 
nomic significance. Even if we can’t get 
the cost down to or near the lower 
limit, it can still have significance in 
places remote from economical sources 
of fuel or hydro. On the other hand, if 
costs should stay near or above the 
very high guesses, then atomic power is 
unlikely to have significance except for 
such applications as military craft, 
where cost can be disregarded. 
Atom-Plant Wastes. If uranium or 
plutonium is to be used in industry, it 
will have to be used as a fuel. Products 
of the combustion will be heat and hot 
gases. The heat will be absorbed, and 
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the gases cooled by a coolant. The cool- 
ant, in turn, will be used to either gener- 
ate steam to drive a steam turbine, or 
heat a gas to drive a gas turbine. 

The cooled gases will be discharged 
through a stack to the atmosphere. The 
byproduct of the burning of the urani 
um or plutonium will be an ash consist 
ing of fission fragments. 

[his ash is highly radioactive and 
presents problems of great complexity 
and hazard, for which satisfactory solu 
tions are not yet known. The gases dis- 
charged from the stack of a coal-fired 
boiler introduce difficulties but, again. 
these difficulties are simple in compari 
son with the problem of handling the 
radioactive gases emitted from a nu- 
clear reactor. 

What Materials? Structural material 
for a modern boiler, producing steam at 
a temperature now not higher than 
1050 F, are clearly defined and are 
reasonably available. No one, however. 


can yet tell just what materials are 
needed or available to meet the peculiar 
requirements of a nuclear reactor. The 
material must have reasonably low 
neutron absorption—so as not to 
“quench” the fire. At the same time it 
must be able to stand up under untried 
conditions of temperature and rates of 
heat transfer. And it must resist es- 
sential changes despite bombardment of 
neutrons, gamma rays, beta rays, and 
other products of the fission process 
which the nuclear reactor is designed to 
propagate. 

“Breeding.” A most vital factor in 
economics of nuclear-power generation 
is the “breeder.” Breeding is the process 
—theoretically attainable, actually still 
to be demonstrated—by which more fis- 
sionable material is produced than is 
consumed in the operation of the re- 
actor. The major obstacles standing in 
the way of developing breeder reactors 
are of an engineering nature. They are 
concerned with basic conflicting re- 
quirements for high neutron economy 
and high power output for a given 
material investment. There are also 
acute chemical-engineering problems, 
associated with the treatment of partly 
depleted fuel. 

What, you will ask at this point, is 
being done to solve these problems, 
which must be disposed of as a prelude 
to any industrial application of atomic 
energy? Examined from a cost stand- 
point alone, the effort that is being 
made shows up as formidable. A total 
of well over 200 million AEC dollars 
will have been committed for the three 
years 1948 to 1950 alone. 

Following an initial period of some 
hesitation and seeming confusion, the 
Atomic Energy Commission has now 
embarked on a broad program of re 
ictor development. It is designed to 
provide for research in relation to 
materials, to attack the breeder prob- 
lem, and to take the first steps of 
producing a significant amount of elec- 
tric power, although at what cost no 
one can foretell. 

Likely Applications. If cheaper elec- 
tric power can be achieved through the 
use of atomic energy, several industries 
might well be stimulated. Examples are 
reduction of magnesium and aluminum, 
refining of copper, production of ce- 
ment, chlorine and caustic soda, also 
electric furnace operations, like the 


(Continued on page 172) 





Main section of new Alcoa administration building shows wide use of corrugated 


ry 


VY 


aluminum building panels; continuous strips of 4-ft 6-in. single-glazed windows 


New Alcoa plant at Davenport 
has a split air-conditioning 
system that uses ceiling- 
mounted radiant heating, also 
deepwell water for all cool- 
ing coil service. Thus need 
for and size of mechanical 


compressors is cut way down 


BON THE outskirts of Davenport, 
Iowa, the Aluminum Co of America has 
put up a rolling mill covering about 
17 acres. The mill and its administra- 
feature more than seven 
million lb of aluminum in various forms 


tive office 


as a prominent construction material. 
Of prime interest to architects are the 
ways aluminum is put to use (Archi- 
tectural Forum, June 1949, p 77). Simi- 
larly, the methods to heat and air 
condition such a construction are of top 
importance to power service engineers. 

Today's building trend allots less 


Corridor serves as return plenum of 
air-conditioning system, Fig. 3, 5 


Panel Heat 


space to heating and air-conditioning 
elements. Space for mechanical service 
equipment, especially heating and ven- 
tilating. has to be held to the smallest 
dimension possible because of construc- 
tion costs. And at the same time, the 
building interior must be highly flexible 
This means choice of furniture or wall 
location must not be restricted by plac- 
ing of individual outlets because of heat 
or air-conditioning distribution prob- 
lems. Ceiling areas serve as the base 
fer lighting fixtures and often as acous- 


tical dampers. All available floor space 








This typical floor plan shows one of the three fan rooms larly spaced grilles 
Fig. 8, serving its zone through the main ductwork. Regu 
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feed the offices on both sides of the 
corridor. The diffuser outlets serve some of the corner rooms 
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All piping and main air-conditioning 
out above the corridors in an arrangement such as this 


ductwork are laid 





Recessed lighting and some air-conditioning outlets share 
ceiling space along with the radiant-heating coils, Fig. 7 


Ties in With Air-Conditioning System 


goes to meet occupancy demands. So a 
considerable problem is imposed by 
location of: (1) supply and return 
ducts for conditioned air and (2) heat- 
ing elements, if a split system is used. 

Let’s look at the administration build 
ing for examples of today’s building 
trends. Here Harrison & Abramovitz. 
architects, have incorporated many ar- 
chitectural and heating features that 
require ingenuity and top-flight eng 
neering, 

This L-shaped building. Fig. 1, is 


made up of a main section with four 


stories and a basement, and a wing with 
one story above the basement. The base- 
ment floor for both extends part way 
above the ground. 

Building exterior has a fluted metal 
skin of cast aluminum spandrels and 
continuous strips of 4-ft 6-in. single- 
glazed windows. These short windows 
do not permit the light to reach deep 
into the office area but they create less 
glare, reduce sun load on the air-con- 
ditioning system. Recessed lighting, Fig. 
1. makes up for shortage of any outside 
illumination. 

Chief accent in the general building 
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construction was to work toward pre- 
fabrication wherever possible and cut 
down on-the-job labor. Some of the pre- 
fabrication elements influenced building 
heating and air conditioning. 

The wall’s total thickness is 91% in. 
the aluminum skin, an air space, a 4-in. 
precast lightweight concrete backup, a 
strip of aluminum foil, a %4-in. furring 
channel and a metal lath and plaster- 
finish coat. No attempt- was made to 
have an impervious weather seal at the 
joints of the external aluminum panels. 

Interior design called for uniform 
modules on 4-ft centers. Within these 
modules, performance requirements for 
lighting. heating and air conditioning 
were to be as nearly uniform as possi- 
ble. Such an arrangement permits 
changing individual office-wall locations. 
as desired, without upsetting heating 
and air-conditioning supply systems. 

Air-Conditioning System. Jaros, Baum 
& Bolles Co, the consulting engineers. 
decided on a split system for heating 
and air conditioning. They went to ceil- 
ing-installed radiant heating to meet 
the demand for completely free floor 
space. There are no heating elements 


below the windows. For the air condi- 
tioning they selected a zone system with 
all fan rooms in the basement. 

These fan rooms serve their respec- 
tive zones through main ducts above 
the corridor on each floor, Fig. 2, 3, 5, 
with regularly spaced grilles feeding 
the offices to either side of the corridor 
The corridor itself serves as the return 
plenum. 

But behind the whole air-conditioning 
system is the presence of a compara- 
tively cheap and ample cooling medium 

deepwell water at 56 F. 

This well water teams up with acti- 
vated alumina to handle building cool- 
ing and dehumidification needs. Its own 
characteristics permit the well water to 
remove much of the sensible heat load. 
The activated alumina is then used to 
transform latent heat load to sensible. 
And this, as we have seen, is removed 
by the well water. 

Let’s look at a typical fan room, Fig. 
8. as an example of how the air-condi- 
tioning system works. Outside air passes 
through a series of filters, then over a 
heating and a well-water cooling coil 
in succession, and into a dehydrator 
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chamber activated alumi- 
na. A booster fan at this point over- 
comes the air resistance through the de- 
hydrator chamber. 

The activated alumina, an efficient 
adsorbing agent, performs its dehydrat- 
ing duty by drawing moisture from the 
incoming air. Result is an increase in 





containing 


the sensible heat of the air passing over 
the activated alumina, so a relatively 
hot, dry air comes off. 

rhis air splits into two ducts. One ha- 
a cooling coil built in, the other has 
none. Both ducts connect to the fan- 
serving the individual zones. If outside 
air conditions warrant, the activated 
alumina can be bypassed. 

Return air comes back to be filtered 
and then passed over heating and well 
water cooling coils. A direct-expansion 
cooling coil, Fig. 8, follows up for final 
temperature adjustments. The treated 
return air now goes to the individual 
zone fans. But before it enters the in 
takes to these fans a damper regulate: 
the quantity to the intake. Setting of the 
various supply-duct dampers assures 
that enough fresh air is alwavs entering 
the system to revitalize the building in 
terior. Excess air leaves by exfiltratior 
or positive toilet exhausts. 

Zone thermostats determine the rela 
tive quantities of either hot and dry, or 
cool and dry outside air reaching the 
zone fan intakes, Fig. 8, while the 
humidistat in the return-air duct con 
trols the amount of dehumidification to 
be performed on the incoming outside 
air. 


All cooling coils except the direct-ex 
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pansion one in the return-air cycle em- 
ploy well water. It comes from deep- 
wells drawing from a depth of about 
200 ft. Its temperature is 56 F. 

Liberal use of this cooling source re- 
duces the need for mechanical refrigera- 
tion to relatively small direct-expansion 
refrigerating compressors serving the 
return air. Fig. 8. 

After carrying out its cooling func- 
tion in the coils this water acts as the 
condensing medium for the small com- 
pressors serving the direct-expansion 
coil, above, and is then carried on to 
the roof. Here it floods the roof surfac 
ind reduces summertime roof load. 

Well-Water Controls. The various con 
trols throughout the air-conditioning 
-vstem are set up to make the most use 
of well water and activated alumina as 
cooling and dehumidifying agents. Me- 
chanical refrigeration need serve only 
under extreme outdoor conditions. 

To serve the administration building 
three fan rooms are needed—all in the 
basement. No. 1 supplies six zones for 
Building is 


divided into three sections vertically: 


the main 4-story section. 


(1) basement and first floor (2) second 
ind third floors (3) fourth floor. These 
main areas are =plit horizontally—into 
in east side to make three zones, and 
half of the west side for the remaining 
three zones coming off fan room No. 1. 

No. 2 fan room serves the same floo1 
arrangements as above but only half 
of the west side, making three zones 
in all. 

No. 3 goes to the basement and first 
floor of the low-level building. These 


Copper coils, above, embedded in ceiling, are set dead level 
with incoming hot-water supply; discharge to return risers 





zones has its own circulating pump, left, 
delivers hot water to the radiant-coil assemblies, Fig. 7 


main floor divisions are split north and 
south to make up the two zones supplied 
by fan room No. 3. 

Special Areas. The system described 
above meets the over-all air-condition- 
ing load. But there are special areas, 
such as corners, where building design 
made certain departures necessary. For 
instance, area distribution and air-con 
ditioning loading required air-supply 
ductwork to be extended and ceiling- 
mounted diffusers installed to delive: 
the conditioned air. These areas im 
posed additional problems on the split- 
heating system—particularly the pipe 
coils embedded in the ceiling plaster. 

Steam Supply. Steam for the admin- 
istration building comes from a central 
plant and its condensate is returned to 
that plant. Within the building this 
steam serves four functions: (1) High- 
pressure steam (125 psi) regenerates 
activated alumina beds’ in the. air- 
conditioning system. (2) Low-pressure 
steam delivered through reducing valves 
heats the tempering coils in the air- 
heating units. (3) Low-pressure steam 
in the converters heats hot water for 
the ceiling radiant heating. (4) Low- 
pressure steam generates hot water for 
washroom service. 

Radiant-Heating System. There are 
four zones in the radiant-heating cycle. 
Two are in the 4-story building and 
two in the low wing. Hot water in the 
radiant-heating system, as mentioned 
above, comes from converters. There is 
one converter and a standby for each 
zone. Each zone has its own circulating 
pumps also. One standby pump serves 
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Typical fan room takes outside air through a series of 
filters, past a heating and well-water cooling coil to 


the two zones in the high building, and 
a second standby handles the two zones 
in the low wing. 

Every effort has been made to have 
uniform friction resistance through the 
coiled assemblies. As a step toward this 
uniform resistance all ceiling-heated 
areas were laid out in uniform sections 
where possible. All heating elements are 
sinuous copper coils imbedded in the 
plaster ceilings of the office area. Where 
this proved impossible different-diam- 
eter coils were selected yy, 58 or 34 in. 
OD. In addition, balancing or friction 
valves are placed in individual branches 
coming off the main risers. : 

All coil-assemblies are set dead level 
with incoming hottest water passing 
through those individual coil legs clos- 
est to the building exterior, Fig. 7. All 
risers discharge to coil assemblies be- 
low the coil heating surface. All returns 
are at a level above the coil assemblies 
for good venting. Water leaving the 
coils continues to the roof top where it 
enters one of two return mains that run 
behind the parapets. 

High point of the return mains con- 
nects to a common expansion tank. The 
tank vents to atmosphere and has an 
overflow connection. At this point an 
automatic water makeup assures a full 
system at all times. 

Operation. Average water tempera- 
ture under maximum load through the 
coils runs about 150 F. Average ceiling 
temperature stays around 100-115 F. 
But in corner rooms where recessed 
lighting and air-duct openings take up 
considerable of the available ceiling 
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-pace and higher heat loads are im- 
posed, average surface temperatures 
must be higher. 

Here the problem is one of increasing 
the Btu per hr per sq ft to meet the re- 
quired heating load. The solution is 
higher and more-rapidly moving water 
quantities. 

With slightly larger coil diameter 
and a lowered resistance to flow, greater 
quantities of water flow faster through 
individual coil legs. Result is an aver- 
age temperature through the coils quite 
close to the incoming supply tempera- 
tures. A somewhat higher ceiling tem- 
perature average develops. Two factors 
limit actual ceiling temperature peak. 
(1) plaster characteristics—too high a 
temperature cracks or decomposes the 
plaster (2) comfort conditions—too 
great a radiation output, Btu per hr 
per sq ft, produces physical discomfort. 

On starting up any radiant-heating 
system extreme caution is necessary. 
That caution must insure proper heat- 
ing-up time and venting. Particular care 
is required to prevent any cracks devel- 
oping in the plaster. Too fast a heating- 
up period or improper venting to the 
point where poor circulation develops 
can bring about plaster cracks. 

Every precaution should be made to 
assure a leak-proof installation. One 
such precaution would be to place the 
radiant-heating coil system under a 
pressure test. The first test can use 
compressed-air. 

An ordinary dial-type pressure gage 
in the line indicates any leak. Then 
soaping the joints locates the leak. 


a dehydrator chamber. It then splits, above 
is filtered, heated or cooled, and sent back to zone fan 
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But with air first rather than water as 
a testing medium, there is no need to 
drain the system in order to repair any 
leaks. 

Any leaky joint should be taken 
apart and both tube end and socket 
cleaned before resoldering. Most im- 
perfect joints result from improper 
cleaning. Where tubes and fittings are 
larger than 1 in. OD it sometimes helps 
to pre-tin both before resoldering. 

Controls. One of the factors influenc- 
ing the selection of the ceiling as the 
radiant-heat source was its sensitivity 
to controls. A ceiling installation gives 
a responsive heating system. Its plaster 
covering is not so heavy that a consid- 
erable time must be allowed for surface 
temperature to reflect changes in tem- 
perature of water in the heating coils. 

With a responsive heat source, special 
outdoor thermostats for each zone can 
be put in. These thermostats average 
out the effects on heat loading of (1) 
dry-bulb temperature changes (2) solar 
radiation (3) wind velocities. Over-all 
effect then modifies the water tempera- 
ture pumped through the individual 
zones to give optimum inside-heating 
comfort. 

Snow Removal. A separate concrete- 
embedded wrought-iron radiant-heating 
system keeps the main-entrance areas 
free of snow and ice. This system oper- 
ates from a small converter that delivers 
hot water in the snow-removal coils as 
weather demands. This water has an 
anti-freeze mixed in it so the solution 
can lie in the pipes during shutdown 
periods without freezing up. 
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PUMP IMPELLERS ARE OVERHUNG. Shop view of the three 50- 
miad 18.5-ft head pumps. The impeller blades overhang their 


spiral casing so they can be readily inspected by removing a 
short section of the suction pipe, which can be readily done 


Axial-Flow Propeller Pumps 


B® For MANY services large quantities 
of water must be delivered against re 
latively low heads. For these applica- 
tions, the earlier form of centrifugal 
pump with substantially radial flow 
through the impeller, was a big improve 
ment over the old slower speed plunger 
designs. But speeds at which these 
pumps operated were too low for best 
economy and efficiency. This led to the 
levelopment of high-speed pumps with 
ixial-flow impellers of the 
form. 

Low-Lift Service. Fully appreciating 


prope llet 


the advance made in the development 
of propeller pumps, the engineers of the 
Department of Public Works, in the 
City of Montreal, selected this type of 
pump for low-lift service when extend 
ing the city’s filtration plant. The new 
section of the station is designed for an 
iltimate capacity of 250 million imperial 
gallons per day, using five 50-migd 
pumps. At present three of these pumps 
ire in successful operation and a 
fourth is being installed. 

They are ce signed to operate ul der a 
total dynamic head of 18.5 ft at 400 
rpm. Each pump couples directly to a 
250 hp synchronous motor on a common 
bedplate with its pump. The pumps are 
single suction, single stage with axial 


inflow and spiral casing discharging 
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Tests on models guided engineers of the City of Montreal 


water department in selection of 50-migd propeller axial- 


flow pumps for their low-head pumping plant. On field tests 


these pumps and their motors developed over 80% efficiency 


tangentially. They have a 42-in. suction 
ind discharge connections. 

Suction Conditions. Water to each 
pump flows by gravity through a 6.5-ft 
reinforced-concrete conduit extending 
from the pump room to a gate house at 
the main supply canal. Cast-iron dis 
charge piping connects each pump to a 
discharge chamber above the suction 
pipes. From here the water flows 
through concrete conduits to several 
filtering galleries. 

The Dominion Engineering Works. 
Ltd, who designed and built the pumps, 
irrived at the final design after ex- 
tensive testing of 14-in. model impellers 
n a spiral casing. Results of these 
tests led to adoption of the design for 
the conditions at the filtration plant. 
The two photos show the compact de- 
sign and the spiral casing. These 
pumps fit well with the piping-connec- 


tion layout and required considerably 
less floor space than a centrifugal pump 
of equal capacity. Also, the avxial-flow 
design operates at a speed about one 
and a half times that of a comparable 
centrifugal pump for this installation. 

Pump Design. Mechanically the de- 
sign is simple. The throat ring in which 
the impellers rotate is bolted to the 
casing and connected to a short tapered 
section of the intake pipe by a de 
mountable coupling. This construction 
permits easy removal of the ring for 
inspecting or dismantling the impeller 
without disturbing any other parts of 
the unit. 

The casing, which is free of guide 
vanes, is a one-piece casting with in- 
tegrally-cast supporting feet, inner 
bearing support, stuffing-box housing 
and flange connection for the vertical 
discharge pipe. The shaft, which sup 
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PUMPING PLANT. Three 250-hp motor-driven pumps in opera- 


tion. There is space for two more, one of which is being installed 
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TEST CURVES. After 


consulting engineers, and performance shown here was obtained 


49 50 51 52 53 


Imperial gallons per day, millions 


installation the pumps were tested by 


Serve Montreal’s Water System 


ports the overhung impeller, has a 
bronze sleeve where it passes through 
the stuffing box. It is carried in two 
babbitt-lined bearings. one bolted di- 
rectly to the casing and the other 
mounted in a pedestal bolted to the 
bedplate. A pivoted-shoe Michell bear 
ing in the outer pedestal bearing takes 
the axial thrust. This bearing is cooled 
by water taken directly from the pump 
casing and discharged to the sewer. 
Each impeller is a one-piece bronze 
casting with four blades. Care was taken 
in their casting to insure correct blade 
shape and angles so the model and its 
prototype are of homologous design. 
Pumps Field-Tested. Units were guar- 
anteed for a capacity of at least 50 
migd at 18.5-ft total head and 
over-all efficiency. A firm of consulting 


id 


engineers made acceptance tests on all 
three pumps. At guaranteed capacity 
and head an over-all efficiency of 80.50 
was obtained for motor and pump. 
Between about 49 and 51.5 migd and 
heads of 19.5 and 17.5 ft, respectively. 
the over-all eficiency is 80% or over, 3% 
above guaranteed. Assuming a 90% 
motor efficiency, the pump has about 
equal efficiency, which is very high. 
For units of this type and size, the ef- 
ficiency curve is not only comparatively 


flat. but the efficiency is high. 
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Suction-well water level is at eleva- 
tion 60.41 and the pumps’ center lines 
at elevation 47.27 so they are under a 
13-ft suction head at all times. This 
undoubtedly contributes to smooth 
operation and the absence of cavitation. 

Valve Arrangement. Each pump has 
a gate valve in its suction line, and a 
gate and check valve in its discharge. 
Rate of closing of the check valve is 
controlled by a dashpot, which prevents 
the valve slamming shut and causing 
serious water hammer. On the other 
hand, the valve closes quickly enough 
to prevent back flow and reverse run- 
ning of the pump and its motor if power 
fails, 

To inspect a pump, the suction and 
discharge valves are closed. Then the 
pump casing is drained through a 
valved connection to a sump = and 
pumped to the sewer. Unbolting the 
flange on the suction line and removing 
the demountable coupling permits the 
pipe section between the pump and 
suction line to be readily removed. This 
exposes the impeller for easy inspection 

Power Supply. Power is supplied to 
the station from a 13,000-v utility com 
60-cvele line, and 
stepped down to 2300-v through a bank 
of transformers. Pump motors operate 


pany’s 3-phase 


at this voltage but are started manually 


as induction motors on reduced voltage. 
Because power and head of the pumps 
rise sharply as their discharge is 
throttled, they must be started with the 
discharge valve open. The check valve 
permits doing this without reverse flow 
or overloading of the motors. The syn- 
chronous motors must pull into step 
under full pumping load. They do this 
easily because they are designed fo 
such service. 

Montreal’s 1.250.000 people live in 
an area that extends from practically 
sea level to the top of Mount Royal at 
elevation 755 ft. For water-supply pur- 
poses the city is divided into six zones, 
one above the other. Water is pumped 
into six reservoirs at different elevations 
Highest reser- 
voir is at elevation 736 and lowest at 
206. 


to supply these zones. 


These reservoirs have a combined 
capacity of 95,444,000 imperial gal, and 
are supplied by six pumping stations at 
different elevations. The one described 
is at the beginning of operations. 

Power editors express appreciation to 
Henri Gibeau, director of Department 
of Public Works, for permission to write 
this article, and, for assistance in writ- 
ing it, to Claude Robillard, public rela- 
tions engineer, and A Kilpatrick, super- 
intendent of filtration plant. 


17 














28 ] T T 


+ } + + +1 
Operating conditions: 
24 } ~ temperoture 75 F } - 
| | hour reaction time 
22 _. V2 hour settling time 







20 
\ 
Ee 8 
Qa 
a 
e '6 
° 
3 14 
° 
o 
= 2 + } + 
oS Effect of makeup 
= 10 ferric sulphate on 
4 residual silico 
i=] 
2 
o 











0 25 50 75 100 125 150 175 


Ferric sulphate Fe,(SQO,),, ppm 


Ferric sulphate required to reduce 
silica with three different waters 

































































































River 


Solids contoct reoctivotor 








[ oe | 

- mi 
= JaeStoroge tanks 
' Decerating \ 
| Filling line heoter ' 
H Proportioner ; Ejector _ 
i / ‘ ig ' 
' La ccestennedl - -Air grid 600 gpm to H 
¥ Dissolving tonk boilers, 650 psi 
' 
' —_ a /Proportioner Floot 
regulator. _ sal Alum or ferric sulphote ; _ Filling line 
i Ast nw “Agitator 
i Meter Butterfly 
H Atholl head —— contro! valves 
} q volves, | 
— . 5 600 gpm 
' : |, Effluent boiler feed- 
H Gravity | control boxes +” water 
' filters -_* 
' 7 oo. | 
} Recirculotor and |} | -—=1— 
' scroper drive --~ | 1 
ihr 
' | a ae 

I] = 
7 — — 50,000-go/ Zeolite softeners 4 
Sludge blowoft- per storage 


] To 
Effluent control boxes process 


Typical plant coagulates a highly polluted river water, and treats with ferric 
sulphate for silica removal followed by zeolite softening and deaeration 


Silica Reduction—How to Get 


® HERE WE WILL LOOK AT demineraliz- 
ing and silica reduction, following the 
discussion (Power, June 1949, pp 
100-103) of the economics of reducing 
total hardness, bicarbonate alkalinity 
and dissolved solids by (1) sodium- 
hydrogen zeolite (2) hydrogen zeolite 
plus caustic and (3) hot process. 

Demineralizing. The conventional 
demineralizing process employing 
weakly basic anion exchangers is used 
to remove total electrolytes (dissolved 
solids that are electrolytes) in two steps 
as follows: . 

1. Pass raw water through an acid- 
regenerated cation exchanger to torm 
carbonic, sulphuric and hydrochloric 
acids. 

2. Pass these acids through a weakly 
basic anion exchanger regenerated with 
soda ash where strong acids, such as 
sulphuric and hydrochloric, are ab- 
sorbed and carbonic acid is removed by 
aeration in a degasifier. 

Cost of demineralizing or deionizing 
a given water depends on: (1) absolute 
concentration of total electrolytes pres- 
ent and (2) ratio of alkalinity to chlo- 
rides and sulphates in water. 

Total chemical cost of demineralizing 
is the sum of two separate chemical 
items: (1) cost of acid for regenerating 
the hydrogen cation exchanger, which 
is 0.25 to 0.40¢ per M gal per gr per 
gal of total cations exchanged, as fig- 
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ured in the June article for alkalinity 
reduction using sulphuric acid (2) cost 
of soda ash for regenerating the anion 
exchanger, which requires 0.24 to 0.28 
lb soda ash per M gal of strong acids 
absorbed. Figuring soda ash at 2¢ a 
lb, cost for soda ash is 0.48 to 0.56 per 
M gal per gr per gal of strong acids 
absorbed. 

Since this conventional process does 
not reduce silica it has limited applica- 
tion in boiler feedwater treatment. 

Silica Reduction. Boiler feedwater 
practice has indicated that calcium- 
silicate scale formation in drums and 
tubes can be prevented by providing 
sufficient sodium alkalinity so the ratio 
of alkalinity to silica exceeds 1/1, and 
sometimes 2/1. Silica will then be 
present as the soluble sodium silicate 
instead of insoluble calcium silicate. 

In recent years, it has been found 
that silica deposits form on blades in 
low-pressure turbine stages even though 
no silica scale is found in the boiler. 
Experimental evidence indicates silica 
is selectively distilled over and is pres- 
ent in steam as a vapor. 


Sometimes silica in steam can aver- 
age about 1% of that in boiler salines. 
As steam expands through the various 
stages in the turbine, silica reaches a 
zone of reduced pressure and tempera- 
ture where it is condensed on the tur- 
bine blades. 

Turbine Deposits. This difficulty has 
been found with pressure as low as 400 
psi, as well as in the higher region of 
700 psi and up. The only feasible solu- 
tion to this problem is to maintain a 
low concentration of silica in the boiler 
salines by reducing silica in feedwater 
makeup to low values with external 
treatment or evaporators. Although 
precise limits of allowable dissolved 
silica have not been generally formu- 
lated, Table I shows a tentative recom- 
mended schedule. 

There are, at present, five methods 
of reducing silica in boiler feedwater: 

1. Absorption or reaction with iron 
coagulants at high pH in cold-process 
solids-contact units. 

2. Absorption or reaction with ac- 
cumulated magnesium compounds such 
as MgO at high pH in cold-process 
solids-contact units. 

3. Absorption or reaction with ac- 
cumulated or added magnesium com- 
pounds such as MgO from dolomitic 
lime, specially activated MgO, 
Mg(OH),. formed in situ (in place), or 
Mg(OH). formed by feeding MgSO, 
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Flow diagram of a 2-step system using highly-basic anion 
exchanger to absorb strong acids and weak silicic acid 


Proper selection of demineralizing and silica-reduction proc- 


ess and equipment saves money. This is particularly true of 


chemical costs, usually a big item in running a treating plant 


Acceptable Results Most Economically 


plus caustic soda, in hot-process solids- 
contact or conventional-type units. 

4. Direct anion exchange in the 2- 
or 3-step demineralizing process using 
a strongly basic, caustic-regenerated, 
anion exchanger in the second or third 
step. . 

5. Ion exchange in the conventional 
2-step demineralizing process using 
hydrofluoric acid to form fluosilicic 
acid. This is absorbed in the second 
step by a weakly basic anion exchanger. 

Iron Coagulants. With the cold proc- 
ess, silica can be reduced to 1 ppm with 
proper solids-contact-unit design and 
adequate feed of iron compound. The 
iron coagulants (ferric sulphate), how- 
ever, introduce sulphate salts, which 
increase the dissolved-solids content of 
the treated water. At times this re- 
sults in increased blowdown. 

Fig. 1 shows the quantities of ferric 
sulphate required to reduce silica with 
three different raw-water supplies (Ref 
1 at end of article). With ferric sul- 
phate costing about 2.5¢ a lb, and 0.03 
to 0.2 lb per M gal required per ppm 
of SiO», cost for this treatment varies 
from 0.075 to 0.5¢ per M gal per ppm 
of SiOs. 

This process can be used to coagu- 
late, clarify and soften water supplies 
while simultaneously providing silica 
removal. Usually it is a pretreatment 
for softening and alkalinity reduction 
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with zeolite and acid. Fig. 2 shows a 
typical plant coagulating a highly pol- 
luted river water and treating with 
ferric sulphate at time of high raw- 
water silica. After filtration, the feed- 
water is softened with sodium zeolite 
and deaerated. The final treated feed- 
water has zero hardness, less than 3 
ppm SiOz, and very low alkalinity. The 
system supplies 450-psi boilers evapo- 
rating 400,000 lb per hr for condensing 
turbines. 

Magnesium Compounds. In the vold 
process, silica can be reduced to 2 or 
3 ppm depending on temperature, re- 
activity of MgO or Mg(OH). employed, 
and concentration of and contact time 
with magnesium compounds in the 
sludge bed. 

Most active magnesium compound is 
Mg(OH). formed in situ (precipitating 
dissolved magnesium present in the 
water with lime). Specially activated 
MgO compounds are also available. 
MgO from dolomitic lime or magnesite 
usually does not have a high reactive 
power for removing silica in the cold 
But as the water temperature 
is raised reactive power of these ma- 
terials increases. 

Sludge Action. Of course, the accu- 
mulation and proper suspension of a 
uniform, highly concentrated sludge 
bed and a sufficient time of contact with 
the sludge provide the lowest chemical 


process. 


cost for removing silica with any of 
these compounds. Recirculation of 
MgO-containing sludge into the incom- 
ing raw water ahead of the treating 
tank is sometimes practiced to obtain 
dissolved, highly reactive Mgtt in the 
water so reprecipitation of Mg(OH)o, 
in situ, plus sludge contact provides 
maximum silica reduction. 

Cost of dolomitic lime (of which only 
32% is MgO) is about 0.7¢ a lb. A 
light burned magnesite containing 93% 
MgO can be obtained at a cost of 3.5 
to 4.0¢ a lb. A specially activated 
MgO costs about 8¢ a lb. By proper 
design of the chemical feeds and treat- 
ing tank to give long contact time with 
MgO in the sludge and by use of max- 
imum temperature of reaction possible, 
cost of reducing silica by this process 
is 0.10 to 0.25¢ per M gal per ppm of 
Si0,. 

This method does not introduce sul- 
phate salts or other dissolved impuri- 
ties and, therefore, does not increase 
the dissolved-solids content of the 
treated water. Turbidity or suspended 
solids, as well as bicarbonate hardness, 
iron and other impurities, are also re- 
moved. Usually this process is followed 
by sodium-hydrogen zeolite or sodium 
zeolite plus acid to obtain a feedwater 
of zero hardness and proper alkalinity. 

Hot Process. Hot-process equipment 
has found widest application for silica 
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Three-step acid-removal system for 
silica reduction, in operation for 1 


removal because at temperatures of 212 
F and higher and pH of 10.0 to 11.0, 
at which these units operate, the effec- 
tiveness of MgO or Mg(OH), for 
silica removal is tremendously _ in- 
creased. Here again, as with cold- 
process equipment, Mg(OH). precipi- 
tated in situ from normally occurring 
Mg** present in the raw water, or after 
adding MgSO, to the influent, is the 
most effective of all magnesium com- 
pounds for this purpose, although most 
expensive when added as MgSOy,. 

There is an advantage in the use of 
specially activated MgO over light 
burned MgO with conventional-type 
units where contact with dense MgO- 
containing sludge is not obtained. W ith 
the solids-contact hot-process unit, how- 
ever, having contact time of 20-30 min 
with a deep dense bed of sludge (1-4 
by weight) containing more than 250 
milli-equivalents per liter of MgO, the 
type and amount of makeup MgO is 
not too critical. Here the effectiveness 
of MgO from dolomitic lime is almost 
the same as that of activated MgO. 

Main factor producing silica removal 
in such solids-contact units is long con- 
tact with a dense bed of sludge con 
taining MgO in high concentrations as 
Normally, 
with low and intermediate concentra 
tions of silica, the MgO supplied from 
dolomitic lime provides sufficient make- 
up to the sludge bed and no additional 
MgO is required. 

Very high concentrations of silica in 


shown in Fig. 3 (Ref 2). 
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demineralizing and 


years. Performance acid, soda ash and 


the raw water and the requirement of 
low silica concentration in the treated 
water, as low as 0.5 ppm, may neces- 
sitate the use of specially activated MgO 
as additional makeup feed to the sludge 
hed. Solids-contact hot-process units 
produce a saving in cost of MgO for 
silica removal. Table IL shows the 
operating results and chemical costs 
obtained with a large typical solids- 
contact hot-process unit treating feed- 
water at a paper mill. 

When MgO from dolomitic lime sup- 
plies sufficient makeup to the slud 
bed in the solids-contact unit, silica re- 
moval is obtained for about 0.05 to 
0.15¢ per M gal per ppm SiO... Where 
idditional activated MgO is required 


ve 
£ 


the cost for SiO. reduction increases 
slightly above this range. 

Direct Anion Exchange. A _ recent 
practical development is the use of 
highly basie exchangers to remove 
silica by direct anion exchange, fol- 
lowing hydrogen cation exchangers or 
weakly basic anion exchangers and de 
gasifiers. The process of demineraliz 
ing and silica removal by this method 
is now finding acceptance in utilities 
where boiler pressures are high and 
turbines are operated extracting so 


makeup is hig] 





For this application, 
the ion-exchange system for demineraliz- 
ing and silica removal has been found 
at times to be more economical in first 
cost and chemical operating cost. It 
also provides greater ease of operation 
than evaporators plus the usual pre- 


results are shown in Table III. Total chemical cost is the sum for 


caustic soda employed for all three steps 


treatment equipment needed to prevent 
scale on the evaporating surface. 

Progress made in developing highly 
basic quaternary anion exchangers of 
high capacity and improved regenera- 
tion techniques has reduced the cost of 
caustic soda for regenerating these ma- 
terials when used for silica removal 
by direct anion exchange. 

Water Characteristics. Cost of silica 
removal by this process is determined 
by the composition of the water itself 

for instance. concentration of silica 
and ratio of chlorides and sulphates to 
SiO.. This determines whether (1) 
silica removal can be combined in one 
step with strong acid removal or (2) 
strong acid removal must be separated 
from silica removal. 

Proper anion exchanger unit design 
and factors. such as caustic-soda con- 
centration. bed depth, flow rate, etc, also 
influence operating cost. Where these 
exchangers are used to absorb strong 
acids as well as weak silicic acid. all 
in one unit. after degasification, as in 
Fig. 4. cost of regeneration with caustic 
soda is about 0.10-0.25¢ per M gal pet 
ppm SiO, (Ref 3). 

Operating Cost. Where strong acids 
such as sulphuric and hydrochloric as 
well as the weak silicic acid are removed 
in separate steps. Fig. 5. cost of regen- 
eration with caustic soda is within the 
same range. Total chemical operating 
cost is the sum of acid, soda ash and 
caustic soda for all three steps. 

Fig. 5 is a flow diagram of a deminer- 
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| — Tentative Limits: Allowable 
Dissolved Silica in Salines 


Operating Maximum silica in 
pressure, psi boiler salines as 
SiO., ppm 
250-600 40-100 
601-900 20-30 
901-1200 10-20 
1200 and over 5-10 


alizing and silica-removal plant in serv- 
ice for more than 16 months, using this 
process and giving operating results 
shown in Table HI (Ref 4). 

Even lower chemical operating costs 
for removing silica are made possible 
with the recently developed highly 
basic, non-phenolic anion exchangers. 
Consequently, this process is finding 
wider application where it is desired to 
obtain demineralized silica-free eflluent 
containing less than 5-ppm total dis 
solved solids, including less than 0.2 
ppm SiO. and less than 1-ppm total 
hardness. Blowoff is reduced to a 
minimum and the possibility of scale 
formation in boiler and turbines is 
avoided by using this pure water. 

Fluosilicic Acid. This was the orig- 
inal process for removing silica by ion 
exchange. It requires the addition of 
fluorides to react with the silica, pro- 
ducing the strong fluosilicie acid, after 
passage through the hydrogen cation 
exchanger. The fluosilicie acid, a strong 
acid, is then removed by the weakly 
basic anion exchanger regenerated with 
soda ash as in demineralizing. 

Fluorides can be obtained as hy- 
drogen fluoride. sodium fluoride and 
calcium fluoride. Each of these ma- 
terials is relatively expensive, resulting 
in an over-all chemical operating cost 
for this process of 0.4 to 1.0¢ per M 
gal per ppm SiQs, in addition to the 
cost of normal demineralizing. 

Because of the relatively high oper- 
ating cost and other disadvantages, 
such as the presence of fluoride ion in 
the treated effluent and the toxicity of 
fluoride reagents generally, this proc- 
ess has not found wide application by 
chemical and power-plant engineers in 
the feedwater field. 

Summary. Before selecting the treat- 


ing process and deciding on the design 


of boiler-feedwater-treatment equipment, 


obtain a complete analysis of the chem 
ical operating costs and investment for 
equipment for a number of processes. 
Then make the final choice. Proper 
selection and design will mean con- 
siderable savings in these costs, parti- 
cularly cost of chemicals for treating 
the water, which is usually the biggest 


item in operating a treating plant. 
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li —Analysis of Impurities Before and After Hot-Process Treatment 





Constituent Analysis, Raw After hot 
ppm as water process 
Calcium (Ca**) CaCO 50 13 
Magnesium (Mg**) CaCO 4 4 
Sodium (Na*) CaCO 26 74 
Hydrogen-FMA (H*) CaCO — -- 
Total cations CaCO 80 91 
Bicarbonate (HCO;-) CaCO 39 — 
Carbonate (CO:-~) CaCO — 50 
Hydroxide (OH-) CaCO — _ 
Sulphate (SO.-~) CaCO ih in 
Chloride (CI-) CaCO 30 30 
Total anions CaCO 80 91 
Total hardness CaCO _ - 
Methyl orange aikalinity CaCO - ~~ 
lron, total Fe _- —_ 
Carbon dioxide, free co 37 _ 
Silica Sid 35-50 5-8 
Turbidity an 40 2 
Color oa 25 nan 
pH _ 6.3 10.2 
Chemicals: Dolomitic lime and soda ash Chemical cost: 1.3¢ per M gal 
lit—#ralysis cf Efflueris From Different 
Stages of a Silica-Removal Unit, Fig. 5 

Constituent Ppm as: A B C D E 
Calcium (Ca**) CaCO 249 0-1 O-1 0-1 0-1 
Magnesium (Mg**) CaCO 1146 «60-1 =—0-1-Ss(O0--1 0-1 
Sodium (Na*) CaCO 27 +O-2 O-2 0-2 9-2 
Hydrogen-FMA (H*) CaCO — Ww2°— oa -- 
Total cations CaCO 392 116 40-4 0-4 0-4 
Bicarbonate (HCO,-) CaCO 276 0 O02 O02 0-2 
Carbonate (CO:-~) CaCO 0 0 0 0 0 
Hydroxide (OH-) CaCO 0 0 0 0 0 
Sulphate (SO; CaCO 100 100 0-1 0-1 0-1 
Chloride (CI-) CaCO 16 16 0.1 0-1 0-1 
Total anions CaCO 392. 116 0.4 0-4 0-4 
lron, total Fe 1.8 0 0 0 0 
Carbon dioxide, free co — 230 230 2 2 
Silica Sid. 15 15 15 15 0.2 
Color — 20 _ 0 0 0 
pH _— 73 3.2 53 7 7 


Identification: (A) Raw water 


B) Effluent from hydrogen cation-exchange unit 
C) Effluent from anion-exchange unit 

(D) Effluent from degasifier 

(E) Effluent from silica-removal unit 
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MOTOR AND COUPLING. If a general-purpose squirrel-cage 
motor and fluid coupling are combined into a drive unit, 
the performance is as shown by the dotted curves in the chart 
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STARTING TIME. Acceleration of standard squirrel-cage 
motor and fluid drive when connected to a heavy inertia 
load. Motor reaches 70% 


of speed before the load starts 


Hydraulic Power Unit Fits 
Motors to Their Loads 


® HypRAvuLic CoupLincs, used as auto- 
matic clutches in many applications, 
improve starting performance of motors 
and internal combusion engines. They 
also permit simple squirrel-cage motors 
to serve for heavy starting duty. 

Fluid Drive. For many years these 
couplings were built mostly in large 
individual units. But they are now avail- 
able, as a power unit combined with 
general-purpose 1750-rpm squirrel-cage 
motors, in sizes down to 0.25 hp. Their 
characteristics make them well suited 
as automatic clutches for improved mo- 
tor starting. 

Hydraulic couplings are also known 
as fluid couplings, fluid drives, hydrau 
lic clutches and hydraulic drives. They 
have a primary and a secondary ele- 
ment. The primary may be considered 
a centrifugal-pump impeller and the 
secondary, or output element, a water- 
wheel. 

r ‘4 





t-Speed Couplings. In Fig. 3 
the constant-speed coupling’s impeller. 
which is crosshatched, is hown coupled 
to the power unit. T’ part drawn in 
solid lines is the runner or waterwheel. 
keyed to the driven shaft. Coupling is 
filled with a light mineral oil of steam 
turbine quality. 

When the power unit drives the im- 
peller, it discharges oil through the 
runner buckets back to the impeller, 
which causes the two to rotate as a unit. 
The fluid is the only connection between 
impeller and runner so the drive is not 
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Here’s a description of hydraulic couplings and the way they 


combine with squirrel-cage general-purpose motors to power 


constant-speed loads and start them with low inrush current. 


They are also available combined with gears for reduced speeds 


positive, which is desirable for many 
applications. 

Fig. 4 shows a cross section of a 
constant-speed twin hydraulic coupling. 
It has runners (shown in solid 
black) connected back to back, on a 
hub keyed to the output shaft. A runner 
faces each impeller. The impellers form 
part of the coupling’s casing, supported 
on two ball bearings on the output 
shaft. Arrows indicate oil circulation 
between impellers and runners, and 
show two separate working circuits. 

Coupling Slip. Speed ratio between 
impeller and runner depends on amount 
of oil in the coupling and the kind of 
load. With the coupling’s working cir- 
cuit full of oil the output shaft at rated 
load runs at about 4% lower speed than 
the input shaft. This is known as the 
coupling’s full-load slip. Reducing the 
amount of oil in the coupling reduces 
the output speed. But output-shaft 
torque equals that of the input shaft 
under all conditions. 

Coupling Performance. Fig. 1 shows 
how a fluid coupling performs as an 
automatic clutch when connected be- 


two 


tween a simple general-purpose 1750- 
rpm squirrel-cage motor and its load. 
Motor’s speed-torque curve is for one 
that develops 160% starting torque, 
point A, with 575% full-load current, 
point B. 

If the motor were directly connected 
to its load the two would accelerate to- 
gether. Consequently, motor current can 
decrease only as fast as load comes up 
to speed, or along the motor-current 
curve. If the motor is fully loaded its 
torque decreases to 100%, point C, and 
the current to 100%, point D. 

Motor Starting. With a fluid coupling 
between the motor and its load the 
motor starts unloaded and reaches 70% 
full speed in about one second, point G. 
As a result, motor current drops in this 
time to a value corresponding to 70% 
full speed, 3809 full-load current, 
point E, on fluid-drive current curve. 
If, at 70% motor speed, the load starts 
to accelerate, the motor 
creases along curve EF, 

At 70% motor speed, coupling torque, 
point G, almost equals motor maximum 
torque. Assume that the load does not 


current de- 
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start until the motor reaches 70% speed. 
Then the coupling torque of 240% is 
available at zero output speed, point H, 
to start and accelerate the load. 

Coupling Torque. Torque developed 
by the coupling is along the dotted 
curve. At 100% output torque, point J, 
there is about 4% difference in speed 
between coupling and motor, points J 
and C. This is the slip in the coupling. 
These curves show that nearly maxi- 
mum torque of the motor is available 
to start the load with the coupling, but 
the current falls almost instantly to 
66% of starting peak. 

Fig. 2 gives performance of the motor 
and coupling when their speeds are 
plotted against time. A heavy inertia 
load is assumed, typical of many driven 
machines. When the power switch is 
closed the motor accelerates to 70% 
speed, point A, in about 1.5 sec. At the 
end of this time, point B, the coupling 
develops enough torque to start the 
load and it accelerates along the dotted 
curve, while the motor continues up to 
full speed along the full line. Both mo- 
tor and load reach full speed in about 
16 sec. Difference in motor and cou- 
pling speed represents the coupling 
slip. 

Torque of a given fluid coupling can 
be controlled by the amount of fluid in 
it. For example, in Fig. 1 the coupling 
has a normal filling and develops a 
torque of 240°. By reducing the fill in 
the coupling its torque can be reduced 
to any value that starts and accelerates 
the load. 

Stalled Conditions. If there is danger 
of the load stalling, the coupling fill 
should be reduced to the minimum that 
starts and accelerates the load. Assume 
that 175°% maximum torque would be 
enough. The coupling would be filled 
to give this value. When the load stalled, 
the motor would slow down until the 
coupling developed 175%  full-load 
torque. The motor would continue to 
run at this speed, with the output shaft 
of the coupling stalled. But the machine 
could not be subjected to more than 
175° torque. 

Under these conditions the coupling 
serves as a shear pin. But if the load 
is not released or the motor tripped off 
the line in a short time, the coupling 
overheats. Normally the motor current 
for a stalled coupling is sufficient to trip 
out on overload in a few seconds. 

Acceleration with a hydraulic cou- 
pling is smooth and the rate depends on 
the driven load. The greater the iner- 
tia. the longer the time to bring the 
load to full speed. Starting is improved 
because initial torque of the coupling 
is zero and increases as the motor’s 
speed squared. Because torque in- 
creases gradually, shocks and impacts 
to the load, gears, chains or belts are 
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SINGLE RUNNER. Impeller, if driven DOUBLE RUNNER. Coupling has two 
discharges fluid through runner buck- runners connected, back to back, on 
ets, back to impeller, to cause rotation hub that is keyed to output or load shaft 


TWIN FLUID DRIVE. Cross section through a twin hydraulic coupling combined 
with squirrel-cage motor, which is supported directly from the coupling frame 


SINGLE FLUID DRIVE. Cross section of single hydraulic coupling. With squirvel- 
cage general-purpose motor it forms power unit supported by coupling casing 
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FLUID DRIVES IN MOTOR. 


eliminated. During operation, load fluc- 
tuations are smoothed out because the 
coupling acts as a shock absorber. 
Motor and Coupling Combined. 
When the coupling 
mounted as a unit, Fig. 5, 6 and 7, ihe 
motor is supported directly 
coupling or the coupling is 


and motor are 
from the 
built into 
the base- 
plate. Motors for such units are usually 


the motor, thus eliminating 


general-purpose squirrel-cage type de- 
signed for 1800-rpm synchronous speed 
and limited to 25 hp and less. But other 
types of motors may be used with fluid 
coupling if conditions warrant. 
General-purpose squirrel-cage motors 
and fluid drives are also combined with 
a single- or a double-reduction gear in 
a single unit. When this is done the 
motor and gear are supported from the 
fluid coupling casing as in Fig. 8. In 


In this combination of the motor 
and fluid drive, the drive is supported within the motor 


this unit the fluid coupling’s input shaft 
connects to the motor, and its output 
shaft to the reduction-gear pinion. This 
permits operating the coupling at mo- 
tor speed to keep its size at a minimum 
for a given horsepower capacity on the 
output shaft. 

As in any gearmotor, output speed 
made the desired value 
sistent with single- and double-reduc- 
tion gears. In addition, the unit com- 
bines the advantages of smooth, easy 


can be con- 


starting found in the others. 
Motor-Starting Equipment. Motors 
combined with fluid drives have stand- 
ard starting and protective equipment. 
These consist of an across-the-line mag- 
netic contactor with overload and un- 
derload protection. This is the simplest 
and least costly type of starting device 
and lends itself to remote control. Pre- 


REDUCTION-GEAR UNIT. Motor on the left, fluid-drive in 
center and gear unit on right, for reduced output speed 


set overload protection can be incor- 
porated in the starting equipment, as 
an instantaneous trip relay, that can be 
set to trip off motor at 150-250 load. 

Advantages of Fluid Drives. Advan- 
tages of the fluid drive may be summa- 
rized as: (1) Prevents transmission of 
shock, impact and torsional vibration 
from load to motor. (2) Maintains full 
torque at all output speeds. (3) Per 
rated io 
load requirements. (4) Prevents motor 
stalling. (5) Eliminates shear pins or 


mits the use of motors closely 


similar protective devices. (6) Permits 
use of standard general-purpose motors. 
thus high-torque high-slip motors are 
unnecessary for many applications. 

Information for writing this article 
was supplied by Link-Belt Co, Chicago, 
{merican Blower Co, Detroit, and Reu- 
land Electric Co, Alhambra, Calif. 





Tips on Connecting Diesel Lube-Oil Filters 
in 


ENGINE 


®& SPEAKING OF the diesel-plant hookup 
diagram on p 77, October Power, our 
good friend F L Townsend, of Wm W 
Nugent & Co, Inc, points out that the 
arrangement shown for connecting the 
oil filter (in bypass) would not allow 
the desirable pressure drop through the 
filter, and indicates no means for con- 
trolling oil bled from the engine header. 

He suggests the bypass hookup shown 
in the right-hand sketch. Only part of 
total oil flow is filtered. Clean oil dis- 
charges into the oil reservoir at about 
atmospheric pressure. Inlet valve shuts 
off filter for cleaning. The full-flow 
scheme in the left-hand sketch 
serves well. Filtering capacity should 
equal that of the oil pump. The 4-way 
valve permits bypassing the filter for 
cleaning. 


also 
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TWO WAYS TO CONNECT FILTER: In full-flow hookup (left) all oil flows through filter; 
4-way valve shuts off filter for cleaning. In bypass scheme (right) only part of the cir- 
culating oil flows through filter; turning valve in inlet pipe shuts off filter for cleaning 
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ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associate Editor 





20—Voltage-Regulating Devices 


® AN ELECTRONIC CIRCUIT supplied from 
an ac power source sometimes requires 
a more constant voltage than that ob- 
tained directly from a rectifier through 
a filter. The latter smoothes out volt 
ages and current impulses from the 
rectifier but does not compensate for 
changes in ac line voltage. This must 
be done with a voltage-regulating trans- 
former, a static regulator, a ballast tube, 
a voltage-regulating tube, one or more 
voltage-regulating tubes in combination 
with hot-cathode tubes. In future arti- 
cles we will be considering circuits in 
which these devices are used so it will 
be helpful now to find how each works. 

Autotransformers. A voltage-regulat- 
ing transformer may be an autotrans- 
former with taps brought out to switch 
connections, Fig. 1. In this type of 
transformer a single winding serves as 
both primary and secondary. Circuits 
in the transformer are indicated by 
arrows. From the minus line termi 
nal, current flows through the load. 
through the top half of the transformer 
BC, to plus line.’ This current tends to 
increase the magnetic flux, which in 
turn raises the voltage in the winding 
1B to supply a current to the load, as 
indicated. 

Current in each winding section is 
inversely proportional to the number of 
turns in each. If they have an equal 


number, secondary volts are one half 
of primary volts. Current is about equal 
in each half of the winding, but flows 
in opposite directions. When load con- 
nections AB include 66% of the wind- 
ing. current in this section equals about 





one half that in section BC. This is so 
because ampere-turns (current  wind- 
ing turns) must be about equal in the 
two winding sections. 

Tap Changer. In the diagram we have 
assumed 220 v on the primary and 150 v 
on the load. Even with constant load 
if the supply voltage changes, that on 
the load also changes. On some lines 
this change in voltage follows a fairly 
definite pattern. For example, it is 
lower in daytime when load is heavy 
than at night when it is light. 

Such conditions can be compensated 
by bringing taps out from the winding 
and then with a switch connect to the 
tap that gives a voltage most nearly cor- 
rect at the load. By this means load 
voltage can be held‘ within at least one 
half the voltage between taps. 

To change the voltage without open- 


ing the circuit requires some form of 
sliding contact switch. If the switch 
contact is metal, when it bridges two 
taps on the transformer, a section of 
winding is connected through a low- 
resistance path, which causes sparking 
at the contacts. On some large tap- 
changing switches provisions are made 
to connect a resistor or reactor in series 
when the switch bridges two taps. 
Small autotransformers are available 
for close voltage regulation that have 
a moving carbon contact resting directly 
on the turns of the winding. When the 
contact rests on two turns, resistance of 
the carbon keeps the transition current 
at a low value and prevents sparking. 
This method gives smooth voltage regu- 
lation yet causes only small increase of 
resistance in series with the load. 
(Continued on page 126) 


Transformers and Tube Voltage Regulators 
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line voltage 
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constant when volts change 
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Cold-Cathode Voltage-Regulating Tubes 
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Current of a hot-cathode tube varies 
like this curve as voltage is changed 
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Circuit diagram for a rectifier, a reactor-capacitor filter and a cold-cathode gas 
filled voltage-regulating tube that is connected to a 4500-ohm resistance load 
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Two or more cold-cathode tubes may be connected in series to operate on a higher 


voltage circuit than one 


Two-Winding Transformers. Auto- 
transformers are generally used where 
the change from primary volts is small, 
such as 3 to 1 or less, and where it is 
not necessary to insulate the primary 
from the secondary. Where 2-winding 
transformers are used, secondary volt- 
age may be adjusted by a tap-changing 
switch, as on an autotransformer. But 
if the switch is manually operated 
voltage regulation must depend on the 
operator. 

Automatic Regulation. Several metli- 
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tube can handle 


alone while holding rated voltage 


are available for regulating the 
voltage automatically. Simplest of these 
ig to connect a resistor in series with 
the primary of a transformer, Fig. 2. 
This has been used where the tubes had 
to be protected against dangerous volt- 
age rises. Because of the out-phase rela- 
tion between the volts drop across the 
resistor and that across the transformer 
resistance of the former can be much 
higher than if the two voltages were in 
phase. 


ods 


This device is more correctly called 


a voltage limiter. Its only virtue is that 
the voltage on the tubes cannot go higher 
than a fixed value. This can be made 
lower than that which will damage the 
tubes and thus insure their safety. But 
if the voltage goes low it will stay there 
until it returns to normal on the power 
supply. 

Voltage-Regulating Transformer. Fig. 
3 shows the simplified connections of a 
voltage regulator that compensates for 
voltage changes caused by load varia- 
tions or a change in line voltage. These 
are sometimes known as voltage-regulat- 
ing transformers, constant-voltage trans- 
formers or voltage stabilizers. 

Transformer T has its primary and 
secondary windings connected in series 
to boost the voltage. Capacitor C and 
reactor L are in parallel. They 
resonant at normal line frequency and 
voltage and, therefore, draw very little 
current from the system. Resonant 
means that a current oscillates back 
and forth between reactor and capacitor. 
The only energy required to maintain 
the oscillations is that to supply the 
losses in the system, as we will see in 
the next article. 

Assume a load increase. The increase 
through the transformer’s primary in- 
creases the induced voltage in the sec- 
ondary. As indicated by the arrow, 
secondary volts add to line volts to hold 
load voltage constant. A decrease in 
load produces the opposite effect. As 
load drops, current through the trans- 
former primary decreases and reduces 
the secondary volts to compensate for 
the tendency of the voltage to rise bé- 
cause of the load change. 

Operation of Resonator. At normal 
line voltage, reactor L is partly satu- 
rated, so if line voltage increases the LC 
pair go out of resonance on the induc- 
tive side. This makes the total current 
lagging in the reactor-capacitor combi- 
nation. As a result the transformer’s 


are 


secondary volts drop an amount about 
equal to the increase in line yolts. 
When line volts drop the reactor and 
capacitor go out of resonance on the 
capacitance side. Then total current 
through L and C is leading, which in- 
creases the secondary volts to keep load 
This regulator will hold 
load volts within 1% when supply 
volts vary up to 10%. 


volts constant. 


Such regulators 
constant line fre- 
quency and are available in sizes up to 
) kva. 

Current-Regulating Tubes. Several 
current- and voltage-regulating tubes 
are available. One of these known as 
a ballast tube is not a true electron tube. 
It contains a resistor filament, usually 
iron wire. For small currents the fila- 
ment may be made of tungsten. This 
tube, Fig. 44, has a base like an in- 

(Continued on page 158) 
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INSTRUMENT 


" VALVES 


Here's A NEW DESIGN in 
instrument valves — forged 

steel for strength in high temper- 
ature or high pressure service; 

no bonnet joint, swing bolted 
gland for easy packing adjustment. 

Compact enough to fit the limited 

spaces of panel boards, this new 
Edward instrument valve is especially 
designed for close regulation on meter 
and regulator lines, too. 

Built in globe or angle design, screwed 
or socket welding 
ends, 4 in., % in., and 
Yr in. sizes. Working 
pressure ratings 6000 
Ib WOG, 1500 Ib at 
850 F with carbon 
steel bodies, and 1500 : \ | 
Ib at 1000 F with 13 : “25 aa 
per cent chromium PW Be 
EValloy stainless stee} 
bodies. Write today for 
Bulletin 491. 























POWER ENGINEERS’ NOTEBOOK 


PLANT-TESTED 


IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE 





SIMPLE DASHPOT SUPPRESSES GAS-REGULATOR FLUTTER 


A REDUCER on a high-pressure natural- 
gas supply line services nine 1000-hp 
engines. To eliminate hunting of the 
reducer the plant chief engineer built 
a simple type of shock absorber that 
prevents the balance-weight arm mak- 
ing quick changes. The regulator, how- 
ever, can follow and correct for fluctua- 
tions in gas-line pressure. 

A piston hangs from the end of the 
balance-weight arm, fitting closely 
within a cylinder made from 214-in. 
pipe. The piston has grooves instead of 
rings and was turned for a close fit. 
The cylinder stands directly on a plate 
fastened to the floor. Grinding cylinder 


\ 1-in. hole bored through the piston 
carries an orifice fitting. The orifice 
allows oil in the cylinder to flow slowly 
back and forth between the sections 
divided by the piston, as the balance- 
weight arm changes its position. This 
restrained motion prevents hunting. 

A welded-on flange closes the lower 
end of the dashpot cylinder. A loosely 
fitting cover protects the oil from dirt 
and permits quick inspection. 

Two orifices are used. One for sum- 
mer operation has a small hole. A 
slightly larger orifice for winter service 
accommodates the increased oil viscos- 
ity caused by lower temperatures. 








PERMANENT PIPING EASES 


EXCESSIVE CARBONIZATION of coils and tubes in our industrial- 
plant fuel-oil heaters caused plenty of trouble. We have three 
types: film, multi-coil and tubular. Since rate and quantity of 
carbonization did not vary appreciably from one heater to 
the other we decided the characteristics of the oil caused 
the trouble. 

Steam and solvent cleaning. individually giving fair re- 
sults, needed much preparatory work in hooking up piping, 
attending to it during cleaning, and in final dismantling be- 
fore putting heaters back on the line. We needed an “in 
place” cleaning method that combined the advantages of both 
steam and solvent application. 

Original piping for all the heaters was similar to that in 
1. We rearranged the piping as shown in B for the tubular 
heaters, adding an injector. To clean the heater, valves a, b 
and c are closed, and valves d, e, f and g opened. High- 
velocity steam passing the solvent inlet draws in a steady 
stream, carrying it through heater tubes to the basket strainer 
and sight glass on the discharge side. The strainer prevents 
solids reaching the sewer. The sight glass enables checking 
the cleaning progress. Discharge color progressively changes 
from black to brown. to almost white. When almost white, 
tubes are clean. 

Piping hookup for multi-coil and film-type heaters is simi- 
lar as shown in C and D. All pipe came from the scrap pile 
but valves were new. Strainers, sight glasses and injectors 
were built in the plant shop. 

Heater performance has been entirely satisfactory. The 
fireman on watch cleans a heater in one hour, while perform- 
ing his normal duties, watching pressure, water and burners. 

Tyier G Hicks New York, N. Y 

(Continued on page 130) 
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ELton Sterrett Houston, Texas 


FUEL-OIL-HEATER CLEANING 
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Yarway Unit Tandem Valve com- 
‘ bining the Yarway Hard-Seat Valve 
g (for blowing) and the Yarway 
“ ; Seatless Valve (for sealing) in a 
single forged steel body. Flanged- 
type shown. For pressures from 
400 w 2500 psi. 
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| From every corner of the country comes the same story—four out of every five high pressure boiler 
plants are equipped with Yarway Unit Tandem Blow-Off Valves. 








Each day’s orders add to the evidence. From Ohio... 17 new Yarways, making a total of 746 pur- 
chased by this large utility over the last 35 years. From California... 10 new Yarway Unit Tandems 
for one company, 9 for another. Texas sends an order of 5 . . . 3 for one new municipal plant, 2 for 
another. Northern New York wants 7 for new boilers in a well-known utility. And so it goes. 

Why this overwhelming preference? 

Proved dependable performance, due to outstanding design, sound engineering and careful manu- 
facture... plus constant research, leading to mechanical and metallurgical advancements that keep 
Yarway Valves ahead of changing service requirements. 











For latest information on Yarway Unit Tandem Blow-Off Valves, write for Yarway Bulletin B-432. 





| YARNALL-WARING COMPANY 
e 100 Mermaid Avenue, Philadelphia 18, Pa. 
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POWER ENGINEERS’ NOTEBOOK 


(Continued trom page 128) 


COPPER-WIRE CALKING KEEPS STEAM PLANT RUNNING 


SOME YEARS ACO our 10-in. 165-psig 
steam main developed a leak in the 
joint of a flanged piping connection. 
Chis caused concern because no substi- 
tute line was available and the plant 
ran 24 hr a day, all year round. 

We cut away the 
found the flange bolts tight. Further ef 
fort at tightening failed to stop the leak. 
In a conference of the plant’s staff we 
decided to follow the chief engineer’: 
suggestion of calking copper wire be- 
tween outer edges of the flange-joint 
rings. Sketch shows the steel calking 
tool for the job made by the blacksmith, 
out of an old cold chisel. 

No. 10 copper wire was chosen for 
calking the joint. Wire was cut long 
enough to encircle the joint rings com 
pletely. It was thought that calking the 
entire way around would do a better 
job and prevent any further leaks. 

Two bolts at a time were removed 
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from the 16-bolt flanges to provide space 
into which to calk. All dirt between 
flanges was blown out to allow the 
copper wire to make a clean contact 
with the metal rings. 


The joint ring’s outer edges just 
touched the inside edges of the bolt 
holes. This made it necessary to place 
the wire over the bolts on both sides of 
the work area. To prevent danger of 
breaking wire, calking was not carried 
too close to the bolts on each side of 
the work area. After calking each sex 
tion of the rings, and before removing 
the next two adjacent bolts, two new 
bolts were inserted to replace those re- 
moved. 

New bolts were used all around since 
we suspected that bolt and thread re- 
laxation caused the leak in the first 
place. This job was done over ten years 
ago and no further leakage has devel- 
oped on this joint. Since then, our steam 
fitters have used this method many 
times where shutdowns would seriously 
interfere with operation. It has always 
proved successful. 

ArTHUR Betton Montreal, Canada 


HOW TO CLEAN CLOGGED SHAFT SEAL WITH ACID 


| RECENTLY the unpleasant dis- 


covery that the water cooling circuits 


MADI 


of the shaft seals on my two ammonia 
compressors were clogged. They were 
completely stopped up with scale de- 
posits formed through years of neglect- 
ful regeneration of the zeolite water 
softener. 

The seal has a plate of babbitt metal 
in which a 14-in. copper tube is em- 
bedded to carry the cooling water. Re- 
placing these plates meant removing the 
outboard bearings and heavy flywheels 
of both compressors. This, in turn, in- 
volved dismantling and moving auxil- 
iary equipment situated close by. 

lo avoid this work I attempted to 
salvage these plates in place, by using 
inhibited acid. The tubing, however. 
always became gas bound, stopping acid 
flow. We even tried washing out the lime 
by dripping acid into the tube with an 
eye dropper, with no results. 

I finally solved the problem by the 
setup shown in the sketch. I got some 
lengths of acid-resisting plastic-covered 
“sleeving” as used on leads in armature- 
winding shops. Choosing a size some 
what smaller than the inside diameter 
of the tube being cleaned allowed spac: 
for gas and spent acid to pass out lx 
tween tube and sleeve. We cut this sleeve 
into two lengths, joined them through 
a T-fitting and some rubber tubing. The 
rubber tubing led the acid from a buck- 
et several feet above into the sleeves. 
They were then inserted into both ends 
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tubing as far as they 
would go. ’ 

The dilute-acid solution descended 
through the tube to the face of the scak 
deposit where it worked actively. Th 
resulting gas and partially spent acid 
rose, escaped around the outside of the 
plastic sleeve, and dripped into the 
bucket below. 

A C-clamp regulated the acid flow 
by pinching the rubber tube. Acid solu- 
tion from the lower bucket was periodi- 
cally poured back into the upper buck 
et. As the lime deposit dissolved, the 
sleeve-tubing was thrust deeper into 
the copper tubing until the sleeves met. 

Though it took years to form these 
lime deposits it took only 24 hr to dis- 
solve them with this method. Once set 
up, only occasional attention was need- 
ed to refill the upper bucket, advance 
the sleeves, and add fresh acid. 

Armin F Donets Pharr, Texas 


of the copper 


The Editors Invite Contributions 
From POWER Readers 


Here’s your chance to cash in on one 
of those practical tricks you have used 
in your plant or office. We pay $20 for 
each item published here on problems 
in design, operation and maintenance. 
Your contribution need be in rough 
form only—just set down all facts, with 
pencil sketches. We do needed editing 
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CORROSION THREAT ENDED BY SUNVIS 916 


Turbine Under Intermittent Operation 


Gets Year ’Round Protection 


A utility company serving an island 

summer resort operates an auxiliary 
turbine at peak capacity through- 
out the vacation season. But for 
the rest of the year, this equipment 
is shut down and corrosion is a 
constant threat. An oil is required 
that will keep the equipment run- 
ning under the heavy summer load, 
and maintain it ready for instant 
use in case an emergency should 
arise during the off season. 


SUN PETROLEUM PRODUCTS ,.c 


More than two years ago, acting 
on the advice of a Sun engineer 
who had been consulted, the com- 
pany filled the circulating system of 
its turbine with Sunvis 916 Oil. The 
unit is still running on the original 
charge and inspection shows com- 
plete absence of corrosion. 

There has been no perceptible 
wear of parts. The Sunvis 916 Oil 
is in excellent condition and only 
slight make-up has been required 


“JOB PROVED” IN EVERY INDUSTRY 


to take care of normal leakage. 
This is but one of many exam- 
ples of how “Job Proved” Sunvis 
900 Series Oils protect vital and 
expensive machinery. They are 
highest-quality, solvent-refined 
oils, specially manufactured to re- 
sist oxidation and sludging, and to 
protect metal parts against rusting 
and corrosion. For a copy of the 
illustrated booklet “Sunvis 900 
Oils,” write Department P-12. 


SUN OIL COMPANY - Philadelphia 3, Pa. 


in Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 
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PROBLEMS FROM THE PLANT 





Exercise your engineering wits by submitting answers to this question, fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional pay 





CAN HYDRAULIC-ELEVATOR WATER CIRCUIT BE USED TO CONDENSE STEAM? 


IN OPERATING the power plant of a large 
office building for the past 30 years, most 
problems I’ve met up with can be solved by 
simply calling on my past experience. But 
here’s one that’s definitely off the beaten 
path and has me stumped temporarily. 

We have 18 hydraulic elevators in our 
building. The plunger of those traveling 
the full height of the building reaches a 
distance of 385 ft in the earth. All in all, 
that represents a lot of water being pumped 
in and out of each elevator cylinder, espe 
cially during peakload periods. 

Now here’s the question . . . Can we 
use the water from the hydraulic elevator 
system as condenser cooling water for a 
small turbine? What we have in mind is 
a small steam turbine-generator to handle 
peak electrical loads. This is necessary be- 
cause, as our load has grown over the years, 
our generating capacity hasn't kept the 
same pace. 

With the _ hydraulic-elevator-condenser 
idea, heat from turbine exhaust would be 
transferred through a steam condenser to 
the water of the elevator lift system. The 
elevator water, in turn, would carry off 
this heat and transfer it to the earth 





What About Using 
No. 6 Fuel for Diesels? 


(This question is from the September 
issue with best answers from readers.) 


\ YOUNG SALES ENGINEER dropped into 
my office last week and outlined sever- 
al methods by which we could cut plant 
costs. Among the items he suggested 
were these two: 

1. Use of No. 6 oil for diesel fuel. 
The cost of such “boiler oil” is roughly 
half that of the usual diesel fuel. 

2. He also mentioned “high-temper- 
ature” cooling. In this scheme, the en- 
gine jackets operate under slight pres- 
sure (about 5 psi in some cases) and 
at temperatures above 212 (up to 240 F, 
say). Jacket water can be flashed to 
steam, which can be used for process. 
Don’t confuse this with waste-heat boil- 
ers used with engine exhaust. In ad- 
dition to advantages such as more uni- 
form temperature conditions in the 
engine block, lower friction horsepower 
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through the piston cylinder. Note from the 
sketch that we plan to install the heat 
exchanger in the pipeline going to elevator 
cylinder. 


READERS’ ANSWERS 


and less cylinder-liner wear, it is 
claimed that about 3.5 to 4 lb of steam 
is produced per hphr. 

Right now we're somewhat up in the 
air. We'd like to hear from Power 
readers who've had experience with 
either of these suggestions. What are 
the results? What changes in engines, 
piping and plant details are needed to 
apply them?—-AH 


Cheaper Fuel Might 
Offset Engine Wear 


SWITCHING FROM a comparatively light 
distillate to a No. 6, or heavy fuel (also 
to high-temperature cooling) is not so 
simple as the young sales engineer 
might have inferred. But, in my opinion 
both suggestions are worth consider- 
ing; particularly switching to a less 
expensive fuel oil with which we have 
had a good many years’ experience. 
Satisfactory use of straight-run re- 


Before I figure out thermal and mechani- 
cal details of the system, perhaps Power 
readers can head me off if I’m starting in 
the wrong direction —MA 





sidual fuel oil for diesel engines, or a 
blend of this material with distillate. 
depends on a number of factors. Among 
them are engine type, size, speed, etc. 
and type of injection equipment. Gen- 
erally, the larger, slow-speed engines 
respond more favorably. Air-injection 
equipment is able to atomize the heavy 
residual oil more thoroughly than the 
average pump or mechanical injector 
although there are a few exceptions. For 
example, the older model DeLaVergne 
180-to-200-rpm engine with a precom- 
bustion-type head can burn the more 
viscous fuels. 

Liner wear often increases when 
heavier fuels are burned. But this ad- 
ditional cost may frequently be offset 
by lower-priced fuel. Records indicate 
that cylinder-liner and other wear may 
result in additional cost of tenths of 
a mill per kwhr, whereas a cheaper 
fuel may result in savings of mills per 
kwhr. 

High-temperature cooling has been 
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WATER PROBLEMS 




















: g 
; : 
p i Vy. Waeer is the most common and widely used raw material. Its use can... 
a and usually does... pose an infinite variety of problems. These problems 
1 ; ‘ are never identical. Variables will include the water itself, the plant 
i equipment, the operating conditions and many other factors. The proper 
Hi approach to the solution of a water treatment problem . . . whatever its 
; nature ...is to engage the service of specialists who provide an adequate 
4 and well-balanced program of scientific control. 
W. H. & L. D. BETZ is an organization of engineers and chemists 
/ specializing in the solution of all industrial water conditioning problems 
i including boiler feedwater . . . cooling water . . . air conditioning .. . 
industrial waste treatment. Years of experience have made Betz 
water conditioning service scientifically correct ... complete . . . economical. 
y Whatever your particular water conditioning requirements, our staff 
ze of engineers is ready to serve you. W. H. & L. D. BETZ, 
: 2 Gillingham and Worth Streets, Philadelphia 24, Pa. 
4) In Canada: BETZ Laboratories, Limited, Montreal 1. 
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ised several years. it has not been wiii- 
versally popular, possibly because of 
lack of experience with it. At present, 
the largest unit being cooled by this 
method is a 3000-hp Busch-Sulzer en- 
gine in a municipal electric-utility 
plant on Long Island. [Epiror’s Note: 
For details of this installation see 
Thomas Moore’s answer.] As in burn- 
ing heavy fuel, this method of cooling 
requires specific preparation and 
should not be attemped without 
thorough knowledge of the subject. The 
high-temperature method might be con- 
sidered more applicable to an engine 
that is brought up to full operating 
temperature and left on the line con- 
tinuously than to a unit for intermittent 
operation. 

Our experience with the larger diesel 
engines, using cast-iron pistons and 
liners, has been that most of the crack- 
ing of parts occurs not necessarily from 
heat to which they are subjected, but 
from cooling too rapidly—for example, 
from the cracking of a hot automotive- 
engine block by pouring cold water in- 
to the radiator, or, even more, from im- 
proper circulation and incorrect heat 
dissipation when engine is idle. We 
have not used high-temperature cooling 
in our plants. On the other hand, of 
necessity we have burned heavy residual 
fuel with a substantially lower kwhu 
production cost. 


J B Sims Grand Haven, Mich. 


Good Results With 
Vapor-Phase Cooling 


MANY DIESEL ENGINES in this country 
use No. 6 fuel oil. For instance, two 
diesels on Nantucket Island use it with 
considerable success. These engines are 
not using vapor-phase or high-temper- 
ature cooling. High-temperature cool- 
ing would, however, greatly facilitate 
use of this oil. Most engines that use 
No. 6 are large slow-speed heavy-duty 
air-injection engines. 

Quite a few diesel-engine users con- 
template switching to No. 6 because of 
the high cost of fuel. Most of them are 
isolated utilities, who cannot raise rates 
for their product. So the only thing 
they can do is cut generating costs. 

We have one 3000-hp solid-injection 
diesel with more than 12,000 hr of 
operation using high-temperature cool- 
ing. We have nothing but praise for 
this type of cooling since it reduced 
wear of cylinders and piston rings. 
This engine also furnishes sufficient 
steam for all waste heat in the plant. 
And that means building heating, hot 
water, laundry, and heating the lubri- 
cating-oil storage tank before centri- 
fuging. 

We are now preparing our second 
3000-hp engine for operation on vapor- 
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phase cooling. That will give us enough 
steam for all purposes including heat- 
ing fuel-oil tanks. We are now pre- 
paring our fuel-oil system to handle 
heavy fuel oils. Perhaps next fall we 
will be able to give details and results 
of using them. Incidentally, our engines 
are in the heavy-duty class. They are, 
however, equipped with a solid-injec- 
tion type of fuel system. 

To use No. 6 oil AH must be sure 
he has sufficient storage and steam to 
keep the oil warm. After reaching the 
engine room, fuel should be further 
heated by steam or other means. This 
ensures that it will be fluid enough for 
proper injection into cylinder. This 
lowering of fuel-oil viscosity is impor- 
tant. If the No. 6 oil cannot be made 
near the viscosity of conventional fuel, 
it will be necessary to consider im- 
portant changes in the fuel-injection 
system, 

Also consider a filtering system when 
using No. 6. It’s best to use a centri- 
fuge and perhaps a filter before oil 
enters fuel-injection pumps. 

For a high-temperature cooling sys- 
tem it is first necessary to analyze your 
engine and then make a thorough study 
of piping changes that are needed. As 
a rule it is a simple job. I suggest AH 
write the manufacturers of high-tem- 
perature cooling systems. 

We generate approximately 12 lb of 
steam per bhphr in our large 2-cycle 
diesel engines. In the 4cycle engines 
it’s possible to generate 5 lb of steam 
per bhphr. 


Tuomas Moor Freeport, L.1. 


Is It Worth the Effort? 


Ir 1S POSSIBLE to use No. 6 oil in diesel 
engines. But whether it is practical can 
be determined only after careful study 
and analysis. It is also possible to gen- 
erate a small quantity of low-pressure 
steam by a high-temperature cooling 
system. This utilizes the heat usually 
dissipated through jacket cooling water. 

No. 6 is not generally recommended 
as a satisfactory fuel except for engines 
of large bore and stroke, slow speed, 
and with fuel-injection systems designed 
for such fuels. No. 6 “boiler oil” is a 
heavy, viscous, residual fuel often con- 
taining objectionable quantities of sul- 
phur, free carbon and ash. It generally 
requires preheating to about 115 F to 
lower its viscosity enough to permit 
satisfactory pumping. This heavy fuel 
invariably requires cleaning, by cen- 
trifugal or other methods, before it can 
be considered satisfactory for any die- 
sel engine. 

No. 6 has frequently been used in 
air-injector engines of moderate and 
large power ratings, while its use in 
mechanical injector units is limited to 





the comparatively large units, rated 
2000 hp and above. 

Before AH uses No. 6 in his diesel 
engines, I suggest he take the matter up 
with the manufacturer. His engines 
may or may not be equipped with fuel- 
injection systems suitable for such 
fuel. Even with engines designed for 
it, he can anticipate troublesome car- 
bon deposits in his engine cylinders, 
increased cylinder and piston-ring wear 
and generally higher maintenance ex- 
pense. Here is where the economic 
problem enters the picture. Does the 
potential saving in fuel costs justify the 
first cost, and future operating and 
maintenance costs? 

AH should not be too optimistic 
about the quantity of steam he can 
generate with a high-temperature cool- 
ing system. Let’s assume his engines 
use .4 lb of 19000 Btu per lb fuel per 
bhphr. Then the approximate division 
of the heat released will divide roughly 
in three ways, between useful work, 
heat rejected through exhaust and fric- 
tion, and heat rejected through cooling. 

Since it takes about 1000 Btu per 
lb of steam generated, AH will prob- 
ably get 2% |b of steam per bhphr. 
Here again it’s a problem in economics. 
Does the value of the comparatively 
small amount of steam warrant the 
expense of preparing to produce it? 
On top of that, is the cost satisfactory 
for cooling-water treatment to avoid 
troublesome scaling of the water jack- 
ets? There will be a great reduction in 
the volume of water required for cool- 
ing with the high-temperature cooling 
system. After all, a jump from the nor- 
mal 160-F jacket-water outlet temper- 
ature to 225 F for generating 5-psig 
steam is relatively small. With suf- 
ficient jacket water circulating to ensure 
uniform cooling, no high-temperature 
trouble should arise —- although such 
temperatures may be alarming to oper- 
ators unaccustomed to this operation. 


J H Benper Duncan, Okla. 


Analyze Both Fuels 


I recoMMEND AH first get a complete 
analysis of the No. 6 oil he is thinking 
of burning in his diesel, and compare 
it with regular diesel fuel. He can 
obtain these data from the oil supplier. 

He may find a substantial increase 
in ash, solids and sulphur in the No. 6 
over the regular diesel oil. Sulphur 
content of No. 6 has been on the in- 
crease as foreign oil imports have 
increased. Sulphur content of some 
oils has reached as much as 2.5%. 

If usable heavier oil is available the 
engine manufacurers should be con- 
sulted about effect of the higher er- 
gine-cooling temperature. Also, con- 

(Continued on page 176) 
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ENGINEERING DEVELOPMENT HERE AND 
ABROAD DIGESTED FOR BUSY POWER MEN 





REVIEWED IN THIS ISSUE 


ELECTRICITY: Application Guide for Grounding of Synchronous 
Generator Systems @ Operation and Maintenance of Shunt Capaci- 
tors © Measuring Commutation With an Indicating Instrument e@ 
Motor Tests Evaluate Thermal Endurance @ Series Capacitors to 
Correct Voltage Fluctuations @ Static Magnetic Amplifiers for Regu- 
lating Circuits @ The Mechanical Rectifier 


GAS TURBINES: Exhaust-Heated Gas-Turbine Cycle @ Small- 
Output Gas Turbines @ Properties and Characteristics of Fuel Oils 
for Industrial Gas Turbines @ Gas Turbines for Vehicles 


NUCLEAR POWER: The Outlook for the Nuclear Power Plant 
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PREFERRED METHOD of grounding where generator feeds the 


delta side of transformer; similar to high-resistance grounding 


AppLication Gutpe FoR THE GROUNDING oF SyNCHRO- 
NOUS GENERATOR Systems, by the Subcommittee on Fault 
Limiting Devices of the AIEE Committee on Protective De- 
vices. A summary of usual generator grounding methods, 
along with a discussion concerning the application of each 
grounding method to various types of generator systems. The 
guide holds for generator systems at 11 kv and above. 

The paper outlines objectives in grounding, such as limita- 
tion of mechanical stress in generator windings, selective 
relaying, limitation of transient overvoltages, as well as re- 
duction of possible damage at point of fault. 

A subject of interest to most power engineers is grounding 
methods. Committee discusses the various ways of grounding, 
such as solid, neutral reactor, grounding transformer (see 
sketch above), ground fault neutralizer, potential trans- 
former, resistance grounding. A/EE paper No. 49-281. 


RePort ON THE OPERATION AND MAINTENANCE OF SHUNT 
Capacitors, by Subcommittee on Capacitors of the AIEE 
Committee on Transmission and Distribution. Paper is limited 
to a discussion of shunt capacitors as used on electric power 
systems for power-factor correction and voltage improvement. 
In essence, this is a continuation of a report on shunt capaci- 
tors, prepared by the General Systems Subcommittee of AIEE 
Committee on Power Transmission and Distribution. 
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Directions for ordering papers are given on page 138 


FUELS AND FIRING: Steam-Generator Design as Influenced by 
Available Fuels and Fuel Quality @ Fuel-Burning Equipment Develop- 
ments for Available Fuels @ The Power Engineer's Place in Smoke 
Abatement 


BEARINGS: Bearing Inspection and Repair @ Relationship of 
Preventive Maintenance and Roller-Bearing Application 


MAINTENANCE AND CONTROLS: Advances in Automatic 
Control of Multiple-Fuel Firing in Steel Mills @ Supervisory Control 
and Telemetering as Cost-Reduction Tools @ Evaluation of Oil 
Purifiers for Steel Mills 





This latest report contains a résumé of the best current 
practice in the industry with respect to maintenance and 
operation of shunt capacitors. It is not intended to provide 
enough information to design and apply capacitor installa- 
tions properly. But it does outline the basic considerations in 
operating and maintaining such installations. 

Many of the problems stemming from capacitor operation 
are functions of local conditions—to illustrate, characteristics 
of the circuits, specific location of capacitors, proximity and 
type of communication circuits, and other similar items. 
Throughout the report, where a specific operating and main- 
tenance practice appears to have been generally accepted, 
this fact is mentioned. And, on the other hand, where there 
is clear divergence of opinion amongst a substantial number 
of capacitor users, this difference is also stated. Relative ad- 
vantages and disadvantages are discussed. 

This report in no way replaces instructions and other 
information provided by capacitor manufacturers. AJEE 
paper No. 49-252. 


Measurinc ComMUTATION WitH AN INDICATING INSTRUMENT, 
by R T Lundy, General Electric Co. In dealing with new 
brushes it is necessary to have a fairly fast and accurate way 
to compare the commutating ability of various brushes. The 
conventional black band was first used for this purpose. 
The black band is defined as the number of amperes by which 
the current through the commutating winding can be changed 
without producing sparking at the brush faces. The band 
width is usually taken at 25, 50, 75, 100, 125, and 150% of 
rated load. 

In carrying out this study, the conventional black band 
was first used. But it was thought that changing the load to 
obtain these bands disturbed the commutator film, making it 
difficult to duplicate results. Thus, it was decided to make 
these comparative tests at full load only. 

In making this study of various brush grades the electron- 
ic voltmeter and cathode-ray oscilloscope, along with a Ferris 
radio noise meter, were used. The author explains how each 
of these meters is used, and how the over-all results make 
possible the study of effects of atmospheric conditions. AJEE 
paper No. 49-31. 


Motor Tests EvaALuATE THERMAL ENpuRANCE oF Cass H 
INSULATION AND SILICONE VaRNisH, by Grant, Kauppi, Moses, 
Gibson. Paper covers results obtained in attempting to deter- 
mine the thermal endurance of silicone-insulated motors at 
different temperatures. One of the aims was to get a scatter- 
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Getting rid of heat has always been a 
major problem in motor design. But in 
an explosion-proof motor that problem 
is really tough. The cooling system 
developed in the new 400-hp. 2300-volt 
Allis-Chalmers Explosion-Proof Tube- 
Cooled Motor, shown here, solved the 
problem neatly. It is entirely self-con- 
tained. Requires no water flow. Contains 
no inert gas. Just air. 

Rapid, adequate heat transfer is 
effected by cireulation of the sealed 
air. Cooling air is continuously forced 
through the copper heat transfer tubes 
mounted in the stator yoke. Simple, 
efficient, dependable. 





Good ideas and the right materials can 
give alert manufacturers a big competi- 
tive advantage. ANACONDA Copper and 

Jj Copper Alloys—and the experience of 
5 ik ANACONDA technicians—helpsolvemany 


critical design problems in the electrical 
industries. May we help solve yours? 
Tell us about it. Your inquiry will be 
handled promptly, competently and 
confidentially by our Technical Depart- 
ment. Please address The American 
Brass Company, Waterbury 20, Con- 
necticut. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ont. 





400-hp. 2300-volt explosion-proof motor designed 
and built by Allis-Chalmers Manufacturing Com- 
pany. Internal fans on the rotor shaft circulate sealed 
air around the ANACONDA Copper cooling tubes 
shown here. At the same time, room air is forced 
through the tubes by an external fan mounted on 
one end of the rotor shaft. Thus internal heat is 
rapidly, effectively and safely dissipated. 49131 














“4 For copper and its alloys... consult ANACONDA 
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ing of thermal life endpoints over a 
sufficiently wide temperature range to 
permit extrapolation of life expectancy 
to lower temperatures. 

Report includes all details of ap- 
paratus tested, test procedure, results. 
in addition to a detailed description of 
the motors that were tested. An ap- 
pendix to the paper contains further 
information on the test procedure. 

The ultimate conclusion reached was 
that testing by this method (described 
in detail in paper) is a satisfactory way 
to determine minimum thermal life 
expectancy of insulation in an electric 
motor. 

Further results were: (1) Failure 
of silicone-insulated motor windings has 
been found to occur before the resin 
bonding is seriously weakened. And 
these were traced to copper conductor 
failures. (2) Silicone insulation pre 
sents less of a fire hazard than do othe: 
classes of insulation. (3) Number of 
times a motor is cooled definitely affects 
life when motors are operated at 
temperatures near 280 C. (4) At least 
seven years of continuous operation at 
a hottest spot temperature of 220 C is 
needed to reach the minimum thermal 
life of Class H insulated equipment 
{IEE paper No. 49-237. 


Series Capacitors to Correcr Vo vt- 
AGE Fiuctuations Causep By Inovc- 
TION Motors, by T A Bettersworth, 
Pacific Gas & Electric Co. Series capaci- 
tors on circuits having a low X/R ratio 
can effectively reduce voltage fluctua- 
tions caused by starting current and 
periodic overloading of induction mo- 
tors. But they are not effective in reduc- 
ing fluctuations resulting irom periodic 
loads that do not exceed the rated load 
on such motors. Actually, series capac 
itors may increase the voltage fluctua 
tions caused by load variations in the 
“below rated load” range. 

Circuits of low X/R ratio require 
over-compensation to reduce effectively 
voltage fluctuations from periodic over- 
load. On the other hand, the amount 
of over-compensation that can be used 
is limited by the resulting voltage rise. 

This paper considers two typical cases 
where series capacitors are used to 
correct voltage fluctuations. In addition 
to the typical applications, the theory 
of applying series capacitors is outlined. 
{IEE paper No. 49-215. 


Sratic Macnetic AMPLIFIERS FoR Rec- 
ULATING Circuits, by H E Larson and T 
Dunnigan Jr, General Electric Co. To 
supplement electronic amplifiers for 
small power requirements, our attention 
turns to the static magnetic amplifier, 
which can be adapted to regulating 
circuits requiring both small and mod- 
erately large amounts of power. Being 
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American Institute of Electrical Engi 
neers: semiannual meeting, San Francisco, 
Calij., Aug 23-26, 1949; fall general meet- 
ing, Cincinnati, Ohio, Oct 17-21, 1949. 
Papers are identified by number and ini 
tials AIEE. Available from AIEE, 29 W 
oth St, New York 18, N. Y. 

American Society of Mechanical Eng: 
neers: fall meeting, Erie, Pa., Sept 28-30, 
1949; fuels div meeting, French Lick 
Springs, Ind., Oct 26, 27, 1949. Papers 
identified by number and initials ASME. 
{vailable from ASME, 29 W 39 St. Neu 
York 18, N. Y. 

Association of Iron & Steel Engineers: 
annual meeting, Pittsburgh, Pa., Oct 3-6, 
1949. Papers identified by initials AISE. 
{vailable through AISE, 1010 Empire 
Bldg, Pittsburgh, Pa. 

National Association of Power Engineers 
annual meeting, Chicago, Ill., Aug. 23-25. 
1949. Papers are identified by initials 
VAPE. No copies of papers availabl: 


a static device, its practical appeal is 
ilso great. 

The static magnetic amplifier has 
simplicity, static design and, in gen- 
eral, somewhat lower cost than either 
the electronic or rotating amplifier. 
These advantages promise to extend the 
field of application or regulating circuits 
heretofore considered as having doubt 
ful economic return. 

This paper describes principles of 
operation of static magnetic amplifiers, 
relates their design features and the 
forms that have been built. It also dis- 
cusses characteristics of the device as 
in amplifier with particular attention 
to speed of response and amplifying 
ability. 

Many applications have already been 
inade or are in process of being made 
on equipment used by the steel industry. 
-uch as: 

1. Loop control for a pickling line. 

2. Bus-voltage regulator for a hot- 
-trip-mill rectifier. 

3. Tension-reel-regulating system for 
a 5-stand tandem cold-strip mill winding 
reel. 

1. Current-limit control and voltage 
regulation of a packaged adjustable 
potential system. 

Performance obtained on these ap- 
plications is given, along with a sum- 
mary of advantages and limitations of 
regulating systems using static magnetic 
amplifiers. AJSE paper. No number. 


THe Mecuanicat Rectisier, by Otto 
Jensen, manager rectifier division, 
1-T-E Circuit Breaker Co. The mechan- 
ical rectifier was originally developed 
in Germany by the Siemens-Shuckert 





Co. After the war, an investigation of 
the German industry by the U.S. De- 
partment of Commerce made this ex- 
perience available to all American 
manufacturers, and the author’s com- 
pany decided to enter the rectifier field 
with the mechanical rectifier. On Feb 
8, 1949, two 3500-amp 280-v units were 
installed at the Buffalo Electro-Chemi- 
cal Co plant, Buffalo, N. Y., which have 
operated satisfactorily. A second in- 
stallation of two 5000-amp 100-v units 
is being made at the Canadian Resins 
& Chemicals Ltd plant in Shawinigan 
Falls, Quebec. The two installations are 
described in this paper. 

The mechanical rectifier in many re- 
spects operates like the mercury-are 
rectifier but metallic contacts synchro- 
nously driven are utilized for conduct- 
ing instead of an electronic stream. The 
ohmic voltage drop of the metallic con- 
tacts is small compared with that drop 
of the mercury-are rectifier. Low-volt- 
age drop across the rectifier’s contacts 
results in very high efficiency, partic- 
ularly in the de-voltage range from 50 
to 400 v. 

Mechanical rectifiers are available in 
six sizes from 200 to 10,000 amp in the 
voltage range here given. It can be used 
whenever conversion equipment is re- 
quired. AISE paper. No number. 


GAS TURBINES 


Tuk Exuaust-Heatep Gas Tursine 
Cycie, by D L Mordell, Montreal, Can. 
In the past decade a great deal of ex- 
perimentation has been carried out on 
the gas turbine. To date it looks as 
though its advantages, other than in 
the aircraft field, are compactness, low 
cost, ease of control. With present 
metallurgical and aerodynamic limita- 
tions the simple, open cycle with no al- 
lowance for auxiliaries achieves thermal 
efficiencies of 25% or so. Adding heat- 
exchange apparatus, thermal efficiency 
reaches 30%. Compounding, intercool- 
ing and reheating improve thermal effi- 
ciency and specific weight. 

Chief criticism of open-cycle gas 
turbines is that for roughly the same 
thermal efficiency as a steam plant they 
require fuels more expensive and diffi- 
cult to burn. 

The author has written his paper to 
discuss a simple cycle, burning solid 
or low-grade fuels with a thermal ef- 
ficiency from 20 to 25%, excluding 
auxiliaries. He further shows how this 
cycle can be brought up to 40% thermal 
efficiency while still using solid fuel and 
without unduly complicating the plant. 

In this eycle the combustion chamber 
goes behind the turbine, raising the 
exhaust temperature to a level at which 
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Each day many men in industry ask 
themselves this question— Just how should 
I go about getting the most out of each insula- 
tion dollar? The answer, as with any 
investment, depends on several factors. 


First, there’s the reputation of the 
insulation manufacturer; the type of 
materials he has to offer; the efficiency 
at of those materials in saving fuel. Next, 
3 there is the kind of service the manu- 
facturer offers for engineering and apply- 
ing his insulations. 

















Johns-Manville 


example of Johns-Manville insulation leadership 


Application Service 





This last consideration is a mighty 
important one. For, assuming all other 
things to be equal, it is the selection of 
the right insulation and the correct appli- 
cation of it that pays off in the long run 
on your insulation investment. 


..-And that’s where Johns-Manville 
leadership in application service can be 
of utmost help to you. Your Johns- 
Manville Insulation Applicator selects the 
right materials for your specific job from 
the wide variety of J-M insulations that 
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are available (for temperatures from 
minus 400F to 3000F above zero). 

You will benefit by the long experience 
of your J-M Insulation Contract firm in 
all phases of insulation application .. . 
from engineering the job to the skill of 
his mechanics in applying the insulations. 

If you have an insulation problem 
write to the blue chip name for 
insulation investments—Johns- 
Manville, Box 290, New York 
16, New York. 


, 





uy 





the heat exchanger can supply all heat 
required for the compressor air. 

The author discusses the possibilities 
of this cycle with low-grade solid or 
liquid fuels. He then draws attention to 
the convenience with which steam can 
be generated from otherwise waste heat. 
He goes on to suggest combining gas 
and steam turbines for an over-all im- 
provement in thermal efficiency. ASME 
paper No. 49-F-6. 


SmALt-Output Gas Tursines, by A T 
Balint, University of Buffalo. Based on 
the findings of a research study this 
paper deals with results of a preliminary 
investigation to determine prerequisites 
of a small-output gas-turbine develop- 
ment. Smal] output is held to apply to 
plants in the neighborhood of 10 hp. 

A complete review of all published 
literature and patents started off the 
investigation. Available literature, al- 
though rich and complete, yields no 
reliable basis for decisions about possi- 
bilities of this low range of outputs. All 
diagrams, computed data on tempera- 
tures, pressure ratios, cycle performance 
are directed to the higher outputs. So a 
set of computations had to be worked 
out to clear up the picture and find 
prerequisites for units under 10 hp. 

The gas turbine in mind had to be 
small, mobile, simple and very inex- 
pensive with a relatively low thermal 
efficiency. Machine elements were: (1) 
A compressing unit that handles at- 
mospheric air at 60 F. (2) A combus- 
tion chamber where fuel burns at ap- 
proximately constant pressure. (3) 
Nozzles or a nozzle through which hot 
gas from the combustion chamber could 
pass and expand; here the energy trans- 
formation into high-velocity kinetic 
energy takes place. (4) Turbine wheel 
of a single-stage axial-flow design where 
the high-velocity gas impinges against 
the turbine blades. 

The author discusses the desired 
operating features required from such 
a simple machine and its competitive 
position. ASME paper No. 49-F-1. 


PROPERTIES AND CHARACTERISTICS OF 
Fue Otrs For INpustRIAL GAs-TURBINE 
Usace, by D P Heath and E Albat, 
Socony-Vacuum Laboratories. Renewed 
emphasis has been put on the gas tur- 
bine for industrial applications. Much 
of the attention results directly from the 
rapid war development the gas turbine 
received. 

One of the principal industrial ap- 
plications has been in the Houdry 
catalytic cracking process in the oil- 
refining industry. Recent development 
centers around the use of the gas turbine 
in locomotive and marine propulsion 
employing coal or oil as fuel. 

Fuel selection is. of course, a com- 
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plicated problem. Many factors enter 
into the decision; to name a few, fuel 
cost, engine performance and main- 
tenance, fuel availability. As far as fuel 
oil goes the designer faces a wide 
variety of grades from which to choose. 

The authors then proceed to list fuel 
properties and characteristics commonly 
employed for identification and specifi- 
cation of fuel oils. All ten classifications 
given are not available in any one local- 
ity. The usual number is three to seven. 
The various physical tests are discussed 
briefly because the authors believe a 
group of tests are necessary before any 
given oil can be properly evaluated. 
Special attention is given to those points 
that are felt to be significant with 
regard to fuel system design and com- 
bustion-chamber and gas-turbine per- 
formance. 

Since fuel cost and availability are 
intimately related to supply-and-demand 
considerations only limited regard is 
given these factors. ASME paper No. 
49-F-8. 


Gas Turpines ror Veutcites, by Pro- 
fessor Frank L Schwartz, University of 
Vichigan. Steady progress in the devel- 
opment of gas turbines raises the ques- 
tion of whether these units can be 
applied to vehicle propulsion on a com- 
petitive basis with present reciprocat- 
ing engines. 

The author submits a table that com- 
pares present and future performance 
of gas turbines as against present recip- 
rocating engines. He finds several 
distinct advantages for the gas turbine. 
chief of which are weight per 100 Ib 
and cost per 100 hp (assumed for high 
production output). 

Recently the Dept of Commerce an- 
nounced the development, in Czecho- 
slovakia. of an automobile propelled by 
a gas turbine having 60-80 hp and de- 
signed to burn naphtha, coal gas, hy- 
drogen, acetylene. butane or gasoline. 
In England. two automotive gas tur- 
bines. the Centrax and the Rover, have 
been under development for several 
years. 

In the United States, the Boeing Co 
has built a gas turbine of 200-hp ca- 
pacity weighing only 150 lb. Turbine 
diameter is 10 in. and maximum com- 
bustion temperature is 1500 F. 

It is difficult to visualize a more 
complicated device than the ordinary 
reciprocating engine. Energy from the 
fuel is converted to mechanical work 
through the effort of pistons, valves, 
crankshaft and flywheel. Then it drives 
either a complicated mechanical trans- 
mission or a fluid generator, which in 
turn drives a fluid pump and finally a 
speed reducer at the rear wheels. The 
only excuse for the device is that it 
works with accepted performance. 










In comparison, the gas turbine for 
automobiles offers a simple device 
consisting of a prime mover and a 
torque converter in a single unit. Only 
two rotating elements and a single 
speed-reducer are required. The gas 
turbine is one of the few prime movers 
that are capable of producing high 
starting torque at low speed. 

From this point on the author dis- 
cusses the design characteristics of gas 
turbines as they apply to automotive re- 
quirements. He covers torque, operat- 
ing speeds, fuel consumption, losses, 
regeneration-type heat exchangers, etc. 
{SME paper No. 49-F-12. 


NUCLEAR POWER 


THe Ovuttook For Nucrear Power 
Piant, by Dr I Perlman, University of 
California. The number of unknowns 
still in the picture make it impossible to 
predict the exact time that this new 
form of power will become an impor- 
tant adjunct to the world’s power re- 
sources. It may be a generation or so 
off, depending on how soon scientists 
solve existing problems. 

Indications are that the task of build- 
ing a nuclear power plant is extremely 
difficult. Underlying all aspects of such 
a plant are the extreme precautions 
that have to be taken to assure that 
there is no uncontrolled escape of 
dangerous radioactive substances. Struc- 
tural components that become radio- 
active must either last an acceptable 
plant lifetime or be made susceptible 
to replacement by remote control. Selec- 
tion of a high-temperature coolant is 
another important problem. 

All components of a power unit must 
not only pass these stringent structural 
requirements, but also have the property 
of absorbing a minimum number of 
neutrons. This is a_ strictly nuclear 
property. having nothing to do with any 
of the atomic properties, such as physi- 
cal strength and chemical reactivity. 
This requirement alone eliminates many 
common materials that would otherwise 
be usable. 

There is an extremely important prob- 
lem in physics whose solution would 
make a great difference in the feasibil- 
ity of atomics for industrial power. It 
has to do with the possible conversion 
of the bulk of nonfissionable U-238 into 
its fissionable form. It seems possible 
in a properly designed reactor not only 
to sustain a chain reaction, but at the 
same time to produce more fissionable 
material than is used. This principle 
immediately affords the possibility of 
using all the natural uranium instead 
of the minor constituents, U-235. This 
alone will represent an increase by a 

(Continued on page 162) 
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“You can engineer any trapping 
iob with this book’’ 


YOU CAN'T GO WRONG 
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HERE is no guess work about steam traps 





Physical data andj prices on all sizes 
and types of _— steam traps. 


or steam trap selection when you have 
the 36-page Armstrong Steam Trap Book to 








How to Select Steam Traps 
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for Draining Unit Heaters 


work with. You don’t waste money on traps 
that are too big for the job. You don’t get 
4 inefficient drainage with traps that are too 
| small. 

This book explains the design, operation 
and advantages of Armstrong steam traps, 
specifies materials used, gives complete dimen- 
sional data, includes list prices, actual capaci- 
ties under working conditions. There are 10 














How to calculate gondensate loads and 
select traps for all classes of equipment. 


pages of tabular and technical data explaining 
how to calculate condensate loads and select 
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Actual hot condensate capacity chart 
trap, recommended 
pecific recommenda- 


for every Armstron 
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of equipment. 


the correct trap for the job, complete instruc- 
tions on installation and maintenance. The 
Steam Trap Book also describes Armstrong 
traps for draining moisture from compressed 
air systems, Armstrong steam humidifiers for 
adding moisture to dry air and Armstrong 
non-condensable gas purgers for removing ait 
from refrigeration systems. 

Anyone is welcome to a copy of this useful 
guide to good trapping practice. Send for 
yours today. 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Mich. 
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U.S. Navy Gas Turbine 
Operates at 1500 F 


B® SUCCESSFUL OPERATION with inlet gas 
temperatures of 1500 F has been ac- 
complished in tests on the Allis- 
Chalmers gas turbine at Annapolis, the 
U.S. Navy and Allis-Chalmers Mfg Co 
have revealed. This turbine unit is the 
first to be designed for long-time service 
with operating temperatures as high a- 
1500 F (see Power, May 1946, p 68). 

Installed at the U.S. Naval Enginee1 
ing Experiment Station in 1944, the 
elements of this gas-turbine unit have 
since been operated in more than 3000 
turbine-hours of rigorous testing, and 
have been started and stopped more 
than 400 times. Successful operation of 
the unit at 1350 F was revealed in 
1946, and subsequent tests have in- 
cluded operation for 
time at temperatures ranging up to 
1524 F. 

Frequent Inspections. Performance o! 
the test unit, which includes two ga- 


£ 


some length of 


turbines, an axial flow compressor, a 
regenerator, and auxiliary equipment 
has been very satisfactory thus far, the 
operators report. Despite the high 
temperatures at which the unit has been 
operated, there have been no failures of 
blading in the high-temperature turbine 
Frequent inspections have re 
vealed no indications that the unit will 


zones. 


not have a satisfactorily long operating 
life. 

Heretofore, temperatures as high as 
1500 F have been achieved only in 
short time tests of turbines operating 
above their normal design temperature~ 
or in short-life-cycle machines, such as 
aircraft jet engines. In these the ad- 
vantages of extremely high power con 
centration in a small volumetric space 
and very low specific weight offset the 
reduced operating life resulting from 
high initial gas temperatures applied to 
lightweight machines. Thus a great deal 
of previously unavailable information j- 
being obtained from tests on the An 
napolis equipment. 

Design Tests. Among the many design 
innovations being tested in this installa- 
tion are various methods of applying 
cooling air whereby high-temperature 
parts may be cooled to protect them 
against undue weakening effects of ex 
tremely high temperatures. Other de- 
features of the 


sign turbines have 
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British Informati Ser 


Surplus from Power Plant Heats Housing Project 


Exhaust heat from a power plant is to provide hot tap water and space heatir 
for a new housing project in London, England. Heat generated at the Battersea 
power plant will be transmitted under the River Thames and stored in a giant 


heat accumulator to supply heat to the new blocks of apartments 


Photo above 


hows Battersea generating plant that will supply heat to the new development 


demonstrated their soundness in en- 
abling the unit to successfully withstand 
abnormal operating conditions that have 
occurred during some of the tests. 


Probably the greatest significance in 


COMING 


Nov 28-Dec 1—Institute of Power 
Engineers of Canada, annual meeting 
and exhibition, Royal York Hotel, 
loronto, Ont., Canada. Secretary, In- 
stitute of Power Engineers of Canada, 
Royal York Hotel. Toronto. 

Nov 28-Dee 2—American Society of 
Mechanical Engineers, annual meet- 
ing, Statler Hotel, New York, N. Y. 
© B > Schier, American Society of 
Mechanical Engineers, 29 W 39th St, 
New York 18, N. Y. 

Nov 28-Dec 3—22nd Exposition of 
Chemical Industries, Grand Central 
Palace, New York 17, N. » 2 Charles 
F Roth, International Exposition Co of 








successful operation of this unit at a 
temperature as high as 1500 F lies in 
the importance of high-temperature 
operation in increasing 

(Continued on page 206) 


EVENTS 


New York, Grand Central Palace, New 
York Tz, X.. ¥. 

Jan 16-19—Plant Maintenance 
Show, Auditorium, Cleveland, Ohio 
Clapp & Poliak, Inc, 341 Madison Ave, 
New York 1, N. Y. 

Jan 23-27—Southwest Air-Condi- 
tioning Exposition of the Interna- 
tional Heating and _ Ventilating 
Exposition, State Fair Park, Dallas, 
Texas. Sponsored by American Society 
of Heating and Ventilating Engineers 
simultaneously with their 56th annual 
meeting. Charles F Roth, International 
Exposition Co, Grand Central Palace 
New York 17, N. \ 
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Above — The Nalco Way to water treatment 
results is ding res: h devel: 

of « i ly better thods and chemi- 
cals ... Here, research goes forward in the 
Nalco Laboratories’ Experimental Boiler 
Room (partial view). 














Below — One of the Nalco 1500 p.s.i., 
gas-fired miniature test boilers, used in 
antifoam research. Photo made before 
completion of furnace refractory and 
insulation. 

















To provide for changes in system water volume 
(arising from the raising or lowering of water tempera- 
ture), an expansion tank is generally used in either a 
hot water héating system or a chilled water cooling 
system. The expansion tank may be either the open, 
vented type or, as illustrated in the accompanying 
diagram, the closed type. 


Illustrating the proved 3-point formula 
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JENKINS BROS., 80 White Street, New York 13, N. Y. | 
Reserve book of Piping Layouts—26 to 50 for: | 
Vame 


| 
Address LOOK FOR THE DIAMOND MARK 
| 
| 


A closed expansion tank has the advantage since it 
can be located anywhere in the system, while the open 
type must be placed above the highest point in the 
circulating system. As shown in the layout, the closed 
expansion tank is tied into the discharge side of the 
circulating pump. 


The water supply valve is opened to fill the system 
and remains open throughout the operation. Water fills 
the entire circulation system and then enters the ex- 
pansion tank where it compresses the air trapped 
the tank. When the pressure in the tank equals the 
pressure of the supply water, the check valve in the 
supply line closes automatically, stopping further flow 
of water into the system. 


When the system water is cooled, the water volume 
decreases. The air expands so that the pressure in the 
tank falls below supply water pressure. This causes the 
check valve to open, allowing water to flow from the 
tank into the system until the pressure is again bal- 
anced. Should the system water temperature rise, the 
water volume increases and water from the system flows 


e7tt7274 PRACTICAL PIPING LAYOUTS 


. d : A Use the right type valve for the service. 
for trouble-free, time-def ying hookups B Place valves correctly in the line. 


( , Choose Jenkins Valves for lifetime economy. 


into the tank, compressing the air to above water sup- 
ply pressure. 


The check valve in the supply line prevents water 
from flowing from the tank back into the water supply. 
This is essential because it prevents contamination of 
supply water and a rise in supply water pressure. If 
the pressure in the expansion tank should rise too high, 
a pressure relief valve opens allowing water to drain 
from the system, lowering the tank pressure to a safe 
limit. Jenkins Fig. 47 Bronze Gate (left), is designated 
for the water supply valve in this layout. 

Consultation with accredited piping engineers and 
contractors is recommended when planning any major 
piping installations. 


A CHOICE OF OVER 500 VALVES 


To save time, to simplify planning, to get all the advan- 
tages of Jenkins specialized valve engineering ex peri- 
ence, select all the valves you need from the Jenkins 
Catalog. Its your best assurance of lowest cost in the 
long run. 


Jenkins Bros. 80 White St.. New York 13; Bridgeport, Conn.; 
Atlanta; Boston; Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal. 


Reserve your copy of the 
NEW BOOK of PIPING LAYOUTS — NOS. 26 to 50 
A new book of Jenkins Practical Piping Layouts — Nos. 26 to 50 — includ 
ing above, is in preparation. Mail coupon to get your copy when ready. 
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4 A CHILLED WATER SUPPLY 
~ TO OTHER COOLING COILS 


WARM WATER RETURN 
FROM COOLING COILS 


7 


CLOSED 
EXPANSION TANK 
PIPING CONNECTIONS 


VALVE RECOMMENDATIONS 
For details and valves to suit varying conditions 


see Jenkins Catalog. 

















[CODE|QUAN] JENKINS VALVES | SERVICE 4 THERMOSTATICALLY . 
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A 1 Fig. 92—Bronze Sw. Check Supply | WAY MIXING VALVE 
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} $ } } 4 
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Checking Maximum Belt Tensions 
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& Maximem rower a belt can trans 
mit depends on materials of pulley and 
belt, and their coefficient of friction 
Most handbooks carry these coefficients 


r—100 


r— 30 


iililial Vicdidiid Geddes iS A ee 


Sot cata 
ore: 
Pd 
es 


o 
° 
| 


For a specific case, use this nomograph 
to find friction coefficient needed, 
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knowing belt tensions and the are of 
contact on pulley. 

When a belt turns a pulley, sketch 
above, tension 7; on tight side is greater 
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than tension Ts: on slack side. If a is 
are of contact, and f the coefficient of 
friction, then: 
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where e is base of natural logarithms, a ° \ + S ‘ 
2.71828; a@ is measured in radians - s 2 
Graph is drawn to give a in degrees. | \ | € 

Example: Belt tension on tight side = 
equals 80 Ib per in. of width while 


slack side has tension of 35 Ib per in 
of width. Are of contact equals 158 
deg. What minimum friction coefficient 
is needed to deve lop proper contact 
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between belt and pulley? 
From 158 deg on nomograph’s left 
scale. lav a straight edge to intersect 





-— 30 
higher tension of 80-lb-per-in. width on 
right se ale Find 35-lb-per-in. width 260 
value of Ts on middle seale. Follow its 
inclined graduation up and left to 0 S 


7 ; 02 
find its intersection with straight edge. 


From here, drop vertically, to read on 
inclined / scale, answer of 0.3. Belt 
pulley materials must develop at least 
this coefficient to produce work with 
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out belt slipping. 
By Joun F Hyam,. Sarnia, Ontario 












A valve may be statically balanced while 





at rest, yet be so badly unbalanced 
dynamically—when handling flows under 
pressure—that inaccurate response to the 


actuating element causes a “hunting” 
















action which makes impossible the de- 
sired precision of control. In COPES 
Valves, unbalanced forces are held within 
narrow limits over the entire operating 
range. This is why so many have been 
purchased at a premium, where control 


must be precise with actuation by float, 









solenoid or other element. Sizes: 34-inch 





ENGINEERED BY THE 


MAKERS OF COPES 





and up. When writing for data, give com- 


plete information on your operating needs. 


NORTHERN EQUIPMENT COMPANY 
1291 Grove Drive, Erie, Pa. 


BRANCH PLANTS: Canada, England, France and Austria 
Representatives Every where 


COPES Type SLH 
Valve, relay operated 
by air, oil or water. 
For unlimited pressure 
drops. Sizes: 114. tc 
10-inch. 
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Cores Aeadguanters for... 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
COPES Solenoid Valve ... Liquid Level Control... Balanced Valves 
has direct or tripper . .. Desuperheaters . . . Boiler Steam Tem- 

action. For pressure ‘ 
standards to 300-psi. perature Control .. . Hi-Low Water Alarms. 
- Sizes: 34- to 6-inch. 
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Simple reboil coil and revaporizing chamber take advantage of the thermodynamic 
properties of steam to separate gases from the dissolved sample for purity tests 


GAS-FREE CONDENSATE FOR PURITY TEST 


P1201 e@ Hagan automatic degasser pro- 
duces continuously and automatically an 
approximately 50-50 split of a flowing 
steam sample. One fraction of the con- 
densed steam contains any dissolved solids 
that may be present, and the other, dis- 
solved gases. Gas is separated from con- 
ductivity sample. 

The automatic unit is described at 
the annual meeting of the American So 
ciety of Mechanical Engineers in New York, 
December 2, by the inventor, H M Rivers, 
representative of Hall Laboratories, Inc, 
Hagan subsidiary. 

In extensive field tests, involving use in 
a number of plants selected to provide a 
wide variety of conditions, the new degasser 
has given trouble-free automatic operation, 
it is reported. In all cases, carbon dioxide 
(CO.) has been completely eliminated 
from the fraction containing dissolved 
solids, and ammonia (NH;) has _ been 
eliminated, or reduced so greatly it is not 
a factor in conductivity measurements. 

The fraction of the condensed steam 
sample that contains dissolved solids free 
from gases is run through a cell in which 
its electrical conductivity is measured, 
thus providing an accurate indication of 
steam purity— accurate because the in- 
fluence of gases on conductivity is effective- 
ly eliminated. 

A principal advantage is the new de- 
gasser’s automatic operation, it is pointed 
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out. It does not require valve-twisting or 
frequent attention. Installation is easy and 
simple because the unit is compact and 
requires little in the way of connections. 
Its steam demand is modest—about 30 ]b 
per hour. 

The flowing steam and condensate con- 
tact only stainless steel in this unit, so 
contaminating materials are not picked up 

The time interval from entrance of steam 
into the degasser to passage of the degassed 
condensate out of the conductivity flow cell 
is about one minute. This means the plant 
operator can readily correlate recorder 
charts made in conjunction with the de 
gasser with steam flow, superheat tempera 
ture, or other operating charts to obtain 
a coherent over-all picture of conditions. 
This negligible lag, Hagan engineers ex- 
plain, is due to the very low fluid hold-up 
in the degasser, and to use of a flow cell 
with a small chamber. 

\ second cell is provided to measure the 
conductivity of the gas fraction. Both the 
solids fraction and the gas fraction can be 
diverted for chemical analysis. 

Performance is virtually independent of 
inlet steam pressure and operating pressure 
in the separator. Changes in rate of sample 
flow also have little effect. Effect of fluctua 
tions in temperature and pressure of cool 
ing water is insignificant. 

Hagan Corp, Hagan Building, Pitts- 
burgh 30, Pa. 





reply cards on page 194a, identifying 


Your information center for new 


products to solve plant problems. 
Spot what you need, use handy 
cards to request more details 








P1202 @ STEAM TRAP—Duo-Step Lev 
arage steam trap has a double fulcrum 
point and venting mechanism to double 
its drainage capacity. 

Clark Mfg Co, 1830 E 38th St, Cleve- 
land 14, Ohio. 


P1249 e MECHANICAL SHAFT 
SEALS—To prevent liquids leaking along 
rotating shafts, mechanical seals are avail- 
able in three general classifications: stand- 
ard, abrasive-resistant and special. Stand 
ard seals are suited for small amounts of 
abrasive material in the liquid pumped; 
abrasive-resistant seals are for all abrasive- 
liquids; specials meet unusual liquid or 
fluid conditions. 

Of the cartridge-type unit construction. 
the seals are easy to replace and main 
tain. Liquids, such as water, gasoline, al- 
cohol, hydraulic fluids, ammonia, brines, 
as well as concentrated or boiling acids 
and salts, can be sealed. Maximum pres- 
sure recommended is 400 psi. Higher pres- 
sures require a special balance check. 
Liquid temperature can be up to 250 F with 
no watercooling; with watercooled stuffing 
boxes, liquid temperatures up to 300 F can 
be handled. Seals are for shafts % to 3 in. 
in diameter. Peerless Pump Div, Food 
Machinery and Chemical Corp, 301 
West Ave 26, Los Angeles 31, Calif. 


P1212 e pH ELECTRODES Two im 
proved electrode assemblies are available 
for service with L & N recorders and con- 
trollers: one for continuous sampling lines 
and the other for immersion in open chan 
nels and tanks. 

Body of the sampling-line assembly is 
i single block of clear plastic measuring 
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For every piping equipment need 
eee Look fo CRANE for complete selection 





Look at This Fuel Oil Piping, for example. Every item in the system can 


be supplied by Crane. Yet all equipment shown here represents but a SOURCE OF SUPPLY 
small part of the complete selection available to you when you order 

through your local well-stocked Crane Branch or Wholesaler. One RESPONSIBILITY 

order covers everything for the job—valves, fittings, pipe and acces- STANDARD OF QUALITY 


sories . . . of finest quality brass, iron, steel and corrosion-resistant 
alloys. 


Whether your lines carry steam, water, oil or gas, you'll find every- 
thing you need at Crane. It’s the One Source of Supply complete 
enough to simplify every piping procedure, from design to erec- 
tion to maintenance. One Responsibility for materials helps 
you to get a better installation—on schedule. One Standard 
of Quality in every item from Crane assures depend- 
able piping performance from end to end of 
every system. 

CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Ill. 

Branches and Wholesalers Serv- 

ing All Industrial Areas 





















Fuel oil piping to pumps and 
exchangers. Entire hookup can 
be 100% Crane-equipped. 


YOUR CHOICE of steel valves 
from the broad Crane line in- 
cludes gates, globes, angles, 
checks... in all patterns and 

sizes... in pressure classes from 
150 to 1500 pounds. Shown 
bere, Crane No. 33X, 300- 
pound Cast Steel Wedge Gate, 
trimmed to handle oil and 
oil vapor at temperatures up to 

1100 deg. F. Flanged, screwed 

or welding ends. Sizes: up to 

24-in. See your Crane Catalog. 


































EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 


FOR EVERY PIPING SYSTEM 
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1% by 14s by 4% in. It has low capacity, 
which permits a high flow rate and mini 
mizes electrode coating by suspended ma 
terial. Inlet and outlet connections fit 
standard %%-in. pipe. 

Immersion unit consists of a_ plastic 
head, measuring elements, supporting pipe 
ind a junetion box, 

Electrodes and temperature-compensat- 
ing elements have their lead wires molded 
into plastic heads to prevent electrical 
leakage. Glass electrode, calomel electrode 
and temperature element screw into place 
against neoprene gaskets. 

Leeds & Northrup Co, 4934 Stenton 
Ave, Philadelphia 44, Pa. 





P1223 e FIREPROOF WASTE CON- 


TAINER — Used 30-t0-55-gal drums can be 
converted to fire-safe waste containers by 
addition of a self-closing drum cover. 


Cover fastens to the drum by a single 
bolt tightening to a steel band. If tempera 
ture within or surrounding the drum reach 
es 160 F. a fusible link melts and releases 
a spring loaded plunger to close cover in 
stantly. 

Protectoseal Co, 1920 South Western 
Ave, Chicago 8, Ill. 


P1227 e CORROSION - RESISTING 
RESIN—Room-temperature application of 
a semi-thermoplastic, semi-thermosetting 
ready-mixed resin, B resin solution, gives a 
flexible, chemically-inert, black coating for 
wood, rubber or carbon materials. 
Carboline Co, 7603 Forsythe Blvd, St. 
Louis 5, Mo. 


P1243 e HYDRAULIC HOSE — New 
high-pressure 2-braid rayon hose has 
pressed-on couplings. It is available with 
any combination of male and female solid 
or union couplings in sizes 4 to 1 in. JD. 

Hose is constructed of a synthetic core, 





For further data on above 


items use 


2-ply braided rayon cords and neoprene 
cover. Burst pressure is 2400 to 6000 psi, 
depending on diameter. It is suitable for 
hydraulic circuits for welding on any in- 
stallations where electricity is involved. 

J N Fauver, 49 West Hancock, Detroit 
1, Mich. 





P1224 e BOILER - STOKER COM- 
BINATION—Steam radiation from 2190 
to 8500 sq ft can be had from Unitbilt 
combination underfeed stoker and boilers 
Stoker ironwork is factory installed 
\fter the boiler has been set on location 
the stoker driver mechanism goes in. Clean 
out doors are provided in front and rear 
of the base. 
Brownell Co, 306 N Findlay St, Day- 
ton 1, Ohio. 


P1228 e COMBUSTION CATALYS!1 
Nonexplosive, fuel oil-additive, Super 16 

is said to prevent carbon formation in 

boilers, sludge in storage tanks, heater- 

lines and burners of power boilers. 

New Process Chemical Co, San Fran- 

ciseo 7, Calif. 





P1236 e BATTERY CELL-FILLER 
Now maintenance men can add water to 
batteries quickly, accurately and_ easil 
Cell-Filler consists of a tube with nozzk 
at one end and handle at other. Valve i- 
operated by finger control. 

At valve or handle end is an electric 
signal lamp that flashes a warning when 
water in bell reaches correct level. Lamp 
is operated from five dry cells carried in 


reply cards on page 194a, identifying 





your request with letter P and number 


Did You See? 


Pipe Strainer that has a monel screen, 
an extra-heavy semisteel body. It comes 
in sizes from %4 to 2 in. for steam pres- 
sures up to 250 psi or cold service to 
100 psi page 194 


Reversible Valve that can have its 
valve motor action reversed without re- 
quiring any special tools by just re 
moving housing assembly and rotating 
it 4 turn page 186 


Temperature Controller that — in 
corporates electrical proportional con 
trol and measures temperature by a 
remote bulb thermal system... page 152 


Heat Exchangers that are standard 
ized fixed-tube bundle, tube-and-shell 
design. They come in single- or 2-pass 
arrangements with the tubing made of 
corrosion-resistant Admiralty metal 


page 154 


High - Temperature Insulation that 
represents a new line for a major manu 
facturer in this field. Line features an 
all-purpose mineral-wool block for tem 
peratures up to 1700 F page 152 


Boiler-Stoker Combination that 
comes in units sized for steam radiation 
from 2190 to 8500 sq ft with factory 
installed stoker iron work page 150 


Unit Heater that gives a vertical de 
livery from 9 to 25 ft above the floor. 
It comes in models whose outputs range 
from 50,800 to 257,000 Btu per hr. 


page 154 


Vachometer Generator that gives ac 
curate speed measurement of steel and 
aluminum mill machinery, mine hoists, 
wire-forming machines, paper - mill 


drives, ete. page 152 


Direct-Flow Pump that is driven by 
internal-combustion engine, electric mo 
tor, steam engine or turbine. Unit has 
horsepower ratings from 100 hp for a 
3-eylinder design to 275 hp for a 9 
cylinder model page 184 


Clutch Facing that is made of as 
bestos metallic yarn, spiral wound to 
match specific action of any clutch de 
sign and give required flexibility, low 
torque variation under temperature and 
load variations page 194 


Portable Potentiometer that is de- 
signed for corrosion field work. It gives 
fast, accurate readings page 202 
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-- and be assured of Top Performance 


Because each condenser installation presents an individual combina- 

* tion of conditions, it is not possible to recommend any one alloy that 
will give complete satisfaction under all operating conditions. 

For example: in the condensers (shown above) being made by the 

Elliott Co. of Jeannette, Pa. for the Ohio Edison Company, the tubes are 

Revere Admiralty Metal, inhibited to resist dezincification. This metal 

also is highly resistant to other forms of attack. The result is a set of "a: 


condenser tubes that are best suited to the operating conditions of View of condenser built by the Elliatt Co. for the 


this particular installation. Mad River Station of the Ohio Edison Co., Spring- 

To find the alloy or combination of alloys best suited to meet the —_fie/d, — It is an me soaps two-pass divided 
specific operating conditions of your cond , Revere offers youthe “4#er-box type, equipped with 3480 1” 0.D. x 
P P onl ve J nang Tees ase ape nagenel na #18 B.W.G. x 20° 3" long Arsenical Admiralty 
Revere Tubes, 


help of its Technical Advisory Service. Working with the engineers 
of the country’s leading users of condensers and heat exchangers these 
capable consultants, over the years, have helped solve many and 
varied types of problems. This knowledge and experience is at your 
service, ready to help you get longer life from your condensers. 

That’s why Revere suggests that, before you specify your next new 
set of condenser tubes or replace those in one of your present installa- 
tions, be sure to look into Revere. 





REVERE 


: COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 





| 230 Park Avenue, New York 17, New York Tl /B E PLATE OF REVERE MUNTZ 
Mills: Baltimore, Md.; Chicago, Ul; Detroit, Mich.; Los Angeles and METAL for an 11,000 sq. ft. surface candenser, 
| . Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. to be installed for a Texas utility, being drilled 


Sales Offices in Principal Cities, Distributors Everywhere. in the shops of the Elliott Co., at Jeannette, Pa. 
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EQUIPMENT NEWS continued 


a small steel case attached to a canvas 
belt, which goes around a maintenance 
man’s waist, or from a 115/6-v transformer. 
Electric Storage Battery Co, 19th St 
& Allegheny Ave, Philadelphia 32, Pa. 


P1239 e RESISTOR—Bulletin 35 Edge- 
ohm high-current resistors are now obtain- 
able in four shorter lengths, 6, 9%, 12% 
and 15% in. as well as the 19-in. length 
previously listed. Four new sizes extend 
minimum resistance value per unit from 
0.35 to 0.05 ohms. 

Continuous current capacities range 
from 21 to 79 amp for all sizes. Maximum 
continuous-duty ratings are about 2200 
watts for 19-in. units to 320 watts for 6-in. 
resistors. Typical duty applications include: 
starting, dynamic braking, field discharge, 
load banks, battery charging, welding and 
plating rheostats, etc. 

Ward Leonard Electrie Co, 
Vernon, N. Y. 


Mount 





P1204 @ CAPILLARY BLEEDER — inte- 
gral capillary bleeder for the Acragage 
permits complete purging of air from the 
bourdon tube at all times 

Clapp Instrument Co, Webster, Mass. 


P1222 e HIGH-TEMPERATURE IN- 
SULATION —Mineral-wool, all-purpose 
block, BL-17 for temperatures up to 1700 F 
and a companion, insulating cement, C-18, 
feature new line of manufacturer's products. 

These items form a part of a complete 
high-temperature-insulation products line 
just started. The chemically inert block, 
BL-17, has a density of 1.67 lb per board 
ft. The insulating cement is made up of 
mineral wool, long fiber asbestos and an 


adhesive binder. It is applied like a plastic; 
100 lb of C-18 covers 50 to 55 board ft. 
Other products include an insulating ce- 
ment good to 2300 F, finishing cement, pipe 
covering, mineral-wool blankets, loose fi- 
brous and granulated mineral wool, protec- 
tive coatings for insulation surfaces and 
an insulation block adhesive. 
Bigelow Liptak Corp, 2842 W Grand 
Blvd, Detroit 2, Mich. 





P1241 e 
ATOR 


TACHOMETER GENER- 
Device is for accurate speed 
measurement of steel- and aluminum-mill 
machinery, mine hoists, wire-forming ma- 
chines, paper-mill drives, etc. Available in 
three models, the new generator is totally 
enclosed and features rubber-mounted ball 
bearings and an alnico permanent-magnet 
field (no separate excitation is required). 
Output voltage of generator is directly 
proportional to speed. Sufficient power is 
produced for (1) control purposes and op- 
eration of an instrument simultaneously, or 
(2) operation of several instruments in 
parallel. Unit operates in either direction: 
clockwise and counterclockwise 
ean be indicated by 
ment. 
General Electric Co, Schenectady 5, 
N. Y. 


rotation 


a zero-center instru 


P1225 e BOILER-ROOM CFMENT 
Trowel-applied, low-shrinkage, weather-re- 
sisting powerhouse cement applies for serv- 
ice up to 1700 F. 

Cement forms an integral bond with 
Vono-Block and Koldboard products of 
this manufacturer. It can be applied over 
metal-lath blankets or mineral-wool base 
insulation, and takes a hydraulic set with- 
in 2 hr. 


Baldwin-Hill Co, Trenton 2, N. J. 





P1203 @e GAGE PROTECTOR — Mode! 
DV15-200 gage protector comes in sizes 
30 to 3000 psi. It automatically cuts 
gage out of circuit if line pressure rises 
above safe operating range of gage 
Greer Hydraulics Inc, 454 18th St, 
Brooklyn, N. Y. 


For further data on above items use reply cards on page 194a, identifying 


152 





P1232 e BATTERY CHARGER—Au 
tomatic selenium rectifier battery chargers 
are designed for locations that require 
minimum maintenance. Units are equipped 
with magnetic amplifier controls having no 
moving parts, vacuum tubes, tap switches or 
sliding contacts. 

These chargers maintain a steady, con- 
stant-output voltage with 1% regulation 
regardless of line variations or load fluc- 
tuations. They are designed for float and 
booster charging of lead-acid and nickel 
iron batteries. 

Industrial Electronics & Transformer 





Co, 1801 East Slauson Ave. Los 
Angeles 11, Calif. 

Nek 
P1255 e SUMP-PUMP MOTORS—An 


enclosed and explosionproof motor and 
switch, used on sump pump, has under- 
writers’ approval for hazardous locations 
such as atmospheres containing metal dust, 
carbon black, coal or coke dust, grain dust, 
gasoline fumes or natural gas. 

Motor leads connected to switch 
terminals through threaded conduit, as re- 
quired by National Electric Code. Switch 
heusing has 14-in. pipe-size threaded out- 
let for connection to line. Pump has 70 
gpm capacity on a 23-foot discharge head. 
Constructed of copper and bronze, it can- 
not rust. Units are built in 5 lengths of 
sump depths, of 2, 3, 4, 6 and 8 ft. All 
lengths are available for 110-v 60-cycle, or 
220-v 60-cycle current. 

Penberthy Injector Co, 1242 Holden 
Ave, Detroit 2, Mich. 


are 


P1218 e TEMPERATURE’ CON- 
TROLLER—Device incorporates  electri- 
cal proportional control and measures tem- 
perature by a remote-bulb-thermal system. 
Unit has electrically operated motor-driven 
control valve. It is suitable for industrial 
temperature control as well as for re- 
frigerating, heating and air-conditioning 
services, 

Other features include temperature range 
from 0 to 700 F, external-calibrated con- 
trol-point setting scale, graduated in de 
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Service is something you can’t see, smell or touch. You doing of another job, but rather the active desire to put 


can’t pick it up, inspect it, test it and say, ‘‘This is good the things that research discovers to work serving you. It 
“service.” No—when you buy service you buy certain is this sincere wish to help that has given Dowell the 
intangibles that are your insurance of good performance— knowledge, experience and dependability that are back of 
good service. What are these intangibles? Knowledge, every job. 


« experience, dependability—those are the things you buy 


 « «ev hey het Dowell aille. Perhaps you have a problem Dowell can solve. We'd like 


to try. Plants in many industries have found it profitable 


Dowell is a service organization . . . specialists in the to use Dowell Service for preventive and regular mainte- 
chemical cleaning of boilers, heat exchange equipment, nance cleaning. That’s Dowell Service—chemistry at work 
lines and piping, water wells and other types of industrial for you. Call Dowell today. 


equipment. A subsidiary of The Dow Chemical Company, 
Dowell exists only to serve—to bring to industry, through 





its service organization, the applied benefits of chemical Specialists in the use of chemicals to remove deposits 
discoveries. All the research at Dowell and at The Dow from steam generators, cond: s, heat exchangers, 
Chemical Company is good research only if it helps you. cooling jackets, water wells, water and product lines, 
Dowell men are trained in that concept— Dowell equip- gas washers, filters, towers and other industrial 
ment is designed for that purpose. It’s not just the physical equipment. 


2 
igh DOWELL INCORPORATED - TULSA 3, OKLAHOMA 
j 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 















New York 20 Cleveland 13 Wichita 2 Hamilton, Ohio 
Boston 16 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 
Philadelphia 2 Detroit 2 Houston 2 Salem, Illinois 
Baltimore 18 Chicago 2 New Orleans 12 , Texas 
Wilmington 99 St. Louis 8 Ft. Worth 2 Midland, Texas 
Richmond 19 Indianapolis Shreveport 69 Wichita Falls, Texos 
Atlanta Louisville Anniston, Alabama Lofayette, La. 
Buffalo 2 Konsas City 8 Mt. Pleasant, Mich. 

“ Long Beach, Oakland, Casper: Dowell A iate—! i ine Inc. 


: ice 
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grees Fahrenheit or Centigrade, control- 
setting adjustment across the entire range. 
positive valve positioning and oil-immersed 
control motor. Comes with - to 6-in. size 
control valves. 

Brown Instruments Div, Minneapolis- 
Honeywell Regulator Co, 4458 Wayne 
Ave, Philadelphia 44, Pa. 
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P1229 e UNIT HEATER Vertical de 
livery from 9 to 25 ft above the floor can 
be had with one of six models in this 
manufacturer’s new line. 

Based on the standard rating of 2-lb 
steam supply and 60-F, entering-air-tem 
perature units range from 50,800 to 257,000 
Btu per hr output. A patented internal 
cooling leg and a close connection of a 
thermostatic trap give continuous drainage 
and full heating capacity. 

Grinnell Co, 277 West Exchange St, 
Providence 1, R. 1. 





P1248 e TWO-CYCLE ENGINES 
Lorain Model A and K engines, availabl 
for short-time delivery, are identical ex 
cept for cylinder bore and brake-hp out 
put. Model R is 12x13 in. and produces 45 
bhp at 325 rpm; Model 4 is 13x13 in. and 
is good for 55 bhp at 325 rpm. Model R 
operates on natural gas only; Model 4 can 
be run as a cold-starting full diesel or field- 
converted to burn natural gas or butane 
Both models are horizontal single-cylin 
der design, with tapered roller-bearing 
erankshafts and auxiliary shafts. Wet-sleeve 


For further data on above items use reply cards on page 194a, identifying 
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cylinder liners are alloy cast iron. Maker 
states that this construction eliminates re- 
boring and engine down-time. 

Condenser-type cooling system elimi- 
nates need for a water pump, and makeup 
water is negligible. Standard equipment 
includes Twin Dise clutch, Pierce governor, 
Air Maze oil-bath cleaner, McCord Jubri 
cator and built-in 7.5-hp Lorain gasoline 
starter. Over-all dimensions are: length 
110 in., width 74 in., height 68 in. Shipping 
weight is 8275 lb (domestic) and 9925 lb 
(export). Full specifications, horsepower 
curves, etc, available on request. 
White-Roth Machine Corp, Lorain, 
Ohio 


P1226 e REFRIGERATION TUBE 
Packaged copper refrigeration tube comes 
in standard sizes from 4% to % in. OD, 
in 50-ft coils, dehydrated and sealed. 
Tube is said to be more uniform in size, 
has a uniformly soft temper, and is easier 
to bend and flare. 
Bridgeport Brass Co, 30 Grand St, 
Bridgeport 2, Conn. 


- 


cE 
g 


he 


&e 
ey 


2 AY eee 





P1221 e GAS-FIRED BOILER — Com 
pact, light-weight, quick-heating, gas-fired 
boiler contains only 1.44 gal of water. 
Ruudiator has an \GA output rating of 
1067 sq ft EDR with gas and 800 sq ft 
for liquefied petroleum gas. 

Waterways are nonferrous and rustproof. 
Unit operates on all types of forced-flow 
hot-water heating. No. 1067 is built for 
gas fuels, and No. 800 for liquefied pe 
troleum gas. 

Ruud Mfg Co, 2934 Smaliman St, 
Pittsburgh 1, Pa. 


P1214 ¢ RUBBER-LINED VALVE 

Type 709 rubber-lined valve is a 30-in. 
0-lb cast-iron unit equipped with 125-p-i 
flanges and a renewable one-piece rubbet 
seat. It is good for a temperature rangé 
from minus 20 to 200 F. Special handwheel 
control has a fully enclosed gear-reduction 





drive that can easily be adapted to auto- 
matic control. 

Valve is available in smaller or larger 
sizes in all materials and for higher pres- 
sures, 

R-S Products Corp, Wayne Junction, 
Philadelphia 44, Pa. 





P1220 e HEAT EXCHANGERS - 
Standardized, stock-type F,  fixed-tube 
bundle, tube-and-shell heat exchangers are 
available in single- and 2-pass designs. 
Corrosion-resistant Admiralty tubing per 
mits handling fresh or salt water. Unit has 
been engineered for water-to-water, or oil 
to-water cooling to cover a wide range of 
applications. Single-pass designs may be 
selected for easier piping arrangements 
where temperature difference between two 
fluids is small. Two-pass unit serves well 
where water supply is limited and ten 
perature diflerence between fluids is fairly 
high. 
Young Radiator Co, Racine, Wis. 


P1230 e WELDING ROD Single 
carbon are welding on galvanized surfaces 
without damaging the coating can be per 
formed with new welding-alloy electrode, 
Eutecrod 189. 

The rod may be used with or without 
flux to produce distortion-face welds on 
steel, bronze and copper. Eutecrod 189 has 
a close color match to most red and phos 
phor bronzes. It requires little or no pre 
heating for their parts, though heavy bronze 
casting should be preheated to about 700 F. 
The new welding alloy bonds at 1550 F and 
has a tensile strength of 51,000 psi. Rods 
come in 14, 3/16 and '¢ in. sizes. 
Eutectic Welding Alloys Corp, 40 
Worth St, New York 13, N. Y. 





P1219 e BALL VALVE -— Equipped 
with a floating ball and resilient, synthetic- 
rubber seat, the 3- and 4-in. cast-steel ball 
valve does not leak after continued service 


Continued on page 82 


your request with letter P and number 
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DRAVO BUILDING, PITTSBURGH 22, PA. 
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WEIRTON STEEL COMPANY'S Boiler 
bE Veh ap Yost ble(-\-Met-Ru-M el-\-)eManploi-M-> geccbele (=v! 
Job ae BD) <- 0 col Oro) g0ce) c-10 (0) oU (OME <--) 0 o- Corman a lie) 
increasing requirements. Latest (1947) 
extension adds another complete unit to 
the high pressure boiler plant and 325,000 
lbs. per hr. to steam output. Dravo-built 
boiler plants serve companies which pro- 
duce more than 47% of the nation’s steel. 


Engineering Constructors of power plants, boiler plants, central stations, compressor stations, water 
pumping stations—fabricators and erectors of power piping—power and boiler plant equipment. 


* PHILADELPHIA 


CLEVELAND * NEW YORK = DETROIT 





Keep Alert 
For New Ideas 


I asked an industrial-salesman friend of mine what his 
biggest obstacle was in landing the order. His answer: 
human resistance to change. And he went on to explain. 


“My toughest problem is not any one of the things 
you'd expect, such as not being able to get to the engi- 
neers with buying authority, lack of sales ammunition to 
help me get my points across, etc, but the buyer’s un- 
willingness to change his way of operation and reluctance 
to learn a new method.” 


I know what he means. Just the other day a man tried 
to sell our plant on a new method of tool-crib control be- 
cause in our large maintenance department we use enough 
tools to make Henry Ford jealous. Well, we turned him 
down because we thought the way we were doing it was 
good enough and, besides, if we put the new system in, 
we might have to make a couple of job changes. Probably 
we threw a couple of thousand dollars in annual savings 
down the drain. 


It’s a well-proved principle that no matier how marvel- 
ous your methods, how efficient your equipment, how 
superb your own system, there’s always a better way . . . 
and yet how often we ignore this “golden” rule. Some- 
times this failure to take advantage of the opportunity to 
use beneficial ideas and equipment is due to plumb 
laziness, labeled dogma by fancy-talking folks. 


Back in Indiana where I learned my ABC’s, there’s a 
railroad called the Monon, which has been the laughing- 
stock of the state and the butt of a good many Hoosier 
jokes. No new equipment could be purchased or improve- 


ments made because the road was losing so much money. 
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Finally, the stockholders got a non-railroader to take 
over the job of running the Monon. One of the things he 
did was to renumber all box cars beginning with No. 1. 
People were startled to see a string of box cars going 
by with unheard of numbers like 8, 17, 33, 2. Moreover, 
much favorable publicity resulted, which highlighted the 
road’s efforts to improve its service. The Monon today is 
operating in the black—in fact, it’s doing better than 
all right. 


Of course, renumbering the box cars didn’t bring the 
railroad out of the red. But it was one of many changes 
effected by a man who wasn’t afraid to try new ideas and 
who asked himself a few questions like, “Why are box 
cars all numbered in six or seven digits?” 


It pays every engineer in every plant to ask himself 
questions about his equipment and methods . . . such as 
these: 


Do I review regularly things like maintenance prac- 
tices, operating cost figures, etc? 

Do I listen with attention to ideas expressed by asso- 
ciates and assistants? 

Do I read enough technical magazines and reports to 
keep up with new equipment and methods? 

Do I see and talk with salesmen who have proved in 
the past they have ideas to contribute? 


If we don’t ask ourselves such questions, and keep alert 


for ways to improve our plants, somebody from the front 
office is likely to ask if the numbers on our box cars need 


y Engineer 
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Get more power and steam economy 
with Texaco steam cylinder oils 


OR dependable, full-powered steam en- 
F gine performance, use the Texaco steam 
cylinder oil recommended for your particular 
engine and operating conditions. 

Texaco steam cylinder oils atomize com- 
pletely and cling to cylinder walls. They 
assure excellent ring seal, smooth valve action, 
protection against wear. Use them to get max- 


imum efficiency and economy from your en- 





TE XACO $ Steam m ( yinder 


FOR EVERY OPERATING mbna 





gines—whether they’re old or new. 

Texaco has a complete line of steam cylin- 
der oils, and a Texaco Lubrication Engineer 
will gladly help you select the one to bring 
you best results. Just call the nearest of the 
more than 2300 Texaco Wholesale Distribut- 
ing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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USE STRONG’ STRAINERS 
-for Geez protection! 





lor steam, air, water 





and gas. STRONG’S 


new “Y” type strainer is 
ideal for the protection of 
steam traps, reducing valves, temperature controls, 


air control equipment, pumps, ete. 


A HIGH-QUALITY, LOW-COST STRAINER! 





% Monel Screen—Mesh cloth in sizes 4” to %”, larger sizes 
standard with .027 perforations. Self-centering guides pre- 


vent crushing. 


% Semi-steel Body—For rugged service. Sizes 4%” to 2”. For 
steam pressures to 250 psi, cold pressures to 400 psi. 


* Easy Installation—New V-shaped gripping lugs on inlet 
and outlet bosses—may be easily installed with any type 
wrench. 





STRONG, CAR 


& "ss 


No. 070 Small Trap 


S; 


— 





CAST STEEL “Y” STRAINER 


Available for pressures to 600 psi, screwed 
and flanged. Sizes 4” to 4”. 


Reg. Trade Mark 


LISLE & HAMMOND COMPANY 
1392 West 3rd Street Anum. Men 
Cleveland 13, Ohio e More 


a 





80 Series Trap “T’ Type Strainer 


OIG 
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ELECTRONICS 
(Continued from page 126) 
candescent lamp, and a bulb filled with 
a gas, usually hydrogen to conduct heat 
away from the filament. Fig. 4B is the 

symbol for such a tube. 

These tubes, within their rating, will 
maintain practically constant current 
in a circuit when the voltage varies over 
a considerable range. Heating effect of 
current in the filament changes its 
resistance almost in proportion to the 
change in applied voltage. 

If voltage rises, current increases in 
the tube’s filament. Filament tempera- 
ture and resistance increase, and cur- 
rent returns to practically its normal 
value. Fig. 5 shows the characteristics 
of such a tube. In this tube current 
remains practically constant at 0.56 amp 
when voltage varies from 25 to 34 v. 

These tubes are available in a num- 
ber of ratings from about 4 to 50 v, and 
0.2 to 2 amp. Because they depend 
on a change in filament temperature 
these tubes do not respond quickly to 
a change in voltage. Several seconds 
may elapse after a voltage change be- 
fore the current becomes normal again. 
They are used to protect the filament 
of thermionic tubes against extreme 
changes in voltage and to maintain con- 
stant current to electronic circuits when 
line voltage changes. 

Cold-Cathode Tubes. Several kinds 
of voltage-regulating tubes have been 
developed, containing a gas, an anode 
and a cold cathode, as described on 
p 128, March Power. A natural volt- 
age drop across these tubes varies with 
their design, kind of gas they contain 
and its pressure. 

One class of these tubes have a nat- 
ural voltage drop of 75, 90, 105 and 
150 v, when the current through them 
is held within specified limits. For 
example, one of these tubes will have 
a 105-v drop across it when the current 
remains within 5 to 40 milliamperes. 
While operating within these current 
limits voltage across the tubes does not 
vary more than 2 v. Below 30 ma. 
voltage drop remains in a range of 1 v. 

Vacuum Tubes. When voltage is ap 
plied across a vacuum tube, current 
gradually rises as voltage is increased. 
Fig. 6. For a given cathode tempera- 
ture, anode current reaches a satura- 
tion point where an increase in voltage 
causes only a small gain in current. 
For example, at 70 anode volts the 
tube passes about 8.3 ma, whereas at 
100 v, current increases to only 9.2 ma. 

Cold-Cathode-Tube Operation. In the 
cold-cathode gas-filled tube, voltage 
must increase to where the gas ionizes 
and breakdown occurs before current 
starts to flow. After breakdown the 
current rises almost instantaneously to 
a value limited by the ohmic resistance 
of the circuit. 
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_ NEW DESIGN FEANULA: 
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50% STRONGER 
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OcHAPMAN LIST 960 


: means Lower Maintenance Costs for you 
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Even your most extreme operating conditions won’t 
affect this newly designed List 960. It’s tougher than 
ever before. Built to dramatically reduce your mainte- 
nance costs. 

Order today so you can check this extra-toughness of the 
List 960 for yourself. Available 14" to 2"... rising stem 
with yoke (as illustrated). Or rising stem inside screw 
type. For pressure range 2000 Ibs. at 100 deg. F., 380 
Ibs. at 1000 deg. F. Specify List 990 for higher pressures. 


. 











| NEW DESIGN. ..compenseres 


points where excessive strain can de- 
velop... gives 50% stronger stem and 


wedge gate connection 
agfty .. extra wear resistance from 
heat-treated seat rings and 


wedge faces hardened to 800 Brinell 
by exclusive Malcomizing Process 


UI) 


The Chapman Valve Mfg. Co., Indian Orchard, Massachusetts 
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COAL HANDLING 


With Beaumont Birch Coal Handling 
Equipment, one operator controls all 
coal from the time it arrives by rail and 
is dumped in the track hopper, through 
its lifting by bucket elevator, to its use 
—immediate or future. 


ASH REMOVAL 


The Beaumont ‘‘Vac-Veyor’’ system of- 
fers the most direct and economical 
method for removal of ashes, siftings, 
soot and dust. They are vacuum con- 
veyed through a pipe from their source 
to an ash receiver and separator—then 
into the silo where they remain until 


final disposal. 


Beaumont engineers design and erect 
this equipment—a complete coal and 





ash handling system. This brings you 





savings in installation as well as in 
handling costs—you have one contract, 


we have sole responsibility. 


Write for more information to: 


BEAUMONT BIRCH Company 


1802 RACE STREET—PHILADELPHIA 2, PENNA. 


BULK MATERIAL 
HANDLING SYSTEM 


In Fig. 7 assume the tube has a 
natural voltage drop of 90 v. To start 
current flowing through the tube re- 
quires about 105 v. When the tube 
breaks down, current suddenly increases 
to 20 ma as determined by the resistance 
of the circuit. Voltage across the tube 
drops to its natural value of 90 v and 
holds practically constant at this value. 

Cold-Cathode-Tube Voltage Drop. 
There is a natural voltage drop across 
all gas-filled tubes. Most thyratrons, 
for example, hold about 20 v from 
cathode to anode. If not limited by cir- 
cuit resistance, current of all gas-filled 
tubes quickly rises to a destructive 
value. For this reason all tubes of this 
class must operate with a resistance in 
series with them. 

Fig. 8 shows the circuit diagram for 
rectifier, a reactor-capacitor filter and a 
cold-cathode gas-filled voltage-regulat- 
ing tube. For ac line polarity shown, 
current flow is from center tap T on the 
transformer, the reactor and capacitor, 
to the cathode and right-hand anode and 
to the transformer. 

There is also a circuit through the 
cold-cathode tube V and its resistor R 

| to the transformer. A third circuit is 

through the load, resistor R, through 
the rectifying tube and to the trans- 
former. All these circuits are indi- 
cated by arrowheads. When ac line 
polarity reverses, current still flows 
from tap T on the transformer but 
through the left-hand cathode of the 
rectifying tube. 

Voltage-regulating tube V holds 90 v 
across its terminals even when the cur- 
rent through it varies from, say, 3 to 
30 ma. The tube must have a compara- 
tively high resistance connected in series 
with it to absorb the difference between 
120-v line volts and 90-v across the 
tube. This difference is 120-90=30 v. 
A resistor, to absorb 30 v when 30 ma 
flows through it, equals volts divided by 
current, or 30 — 0.03 — 1000 ohms. 

If we connect a 4500-ohm load across 
the tube, as shown, at 90 v a current of 
90 4500 — 0.02 amp (20 ma) flows 
through it. This current must also flow 
through resistor R. But current through 
this resistor must remain at 30 ma to 
hold 90 v across the tube. Thus 
30-20 — 10 ma flows through the tube. 

When the current decreases through 
the tube its resistance increases to main- 
tain the volts’ drop across it at 90 v. 
When current increases through the 
tube its resistance decreases to hold 
constant voltage over the tube’s work- 
ing range. 

Line-Voltage Increase. The same rea- 
soning applies to a change in the de 
supply voltage. For example, if de 
voltage increased from 120 to 125, cur- 
rent flow would increase through tube 
V and resistor R until the drop across 
R equaled 35 v. This increase in cur- 
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No SQUATTERS Allowed 


INSIDE YOUR DIESEL CRANKCASE! 





NEWEST 
GARGOYLE OILS 





Here’s a spot inside high-output Die- 





keep incomplete sels where you're likely to have unwelcome 
" 7 settlers. That oil shown draining down from 
combustion particles the cylinders brings with it contaminating 
. . materia at te ttle on the crankcase 
and oxidation products terials that tend to settle o1 the crankc Ase 
surfaces and oil passageways. Now Socony- 
on the move...bearings Vacuum has licked this problem. The latest 
. Gargoyle Oils for Diesels are designed to 
and oil passageways . 
keep these materials dispersed, so they can't 
free of sludge. collect on vital parts or clog passageways. SOCONY-VACUUM Olt CO., INC. 
Your crankcase—as well as your cylinder ond Affiliates: MAGNOLIA PETROLEUM CO, 
* * ° ° GENERAL PETROLEUM CORPORATION 


walls and pistons—stay clean, 


roma | 724 57 SOCONY-VACUUM 
best Corecl Lidbsiclton 
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rent through tube V reduces its resist- 
ance to where the drop across it re- 
mains at 90 vy, so current through the 












you'll want 
this book 





USE OF OAKITE MATERIALS 
IN ELECTRICAL POWER PLANTS 


cleaning, paint - stripping, 
salvage work: the story a to z 






\ 













—_ 


Oakite Products, Inc. 23 Thames St., New York 6, N. Y 
Technical Service Representatives in Principal Cities of U. S. & Canada 


it’s yours 
free 


C— Send copy of “Power Plant Cleaning” to: 
eee 

Address .... 
Company 













INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 
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load remains practically constant. 

On the other hand, if de voltage 
drops to 115, current through tube } 
and resistor R decreases until volts’ 
drop across R drops to 25 v. Resistance 
of tube V now decreases until volts 
drop across it is 90 v and load current 
is constant. 

Cold-Cathode Tube in Parallel. Cold- 
cathode voltage-regulating tubes can- 
not be operated in parallel for greater 
current capacity in the voltage-regu- 
lated circuit. When they are connected 
in parallel and line voltage is applied. 
one tube generally conducts before the 
other. When this happens, voltage 
drops across both tubes to regulated 
value. This is below ionization value 
so the cold tube cannot start. 

Cold-Cathode Tubes in Series. Two 
or more tubes may be connected, in 
series to operate on a higher voltage 
than one tube can handle alone. To 
illustrate, two tubes are connected in 
series, Fig. 9, to maintain 180 v on 
the load from a 250-v de supply. When 
the tubes are in series, if one ionizes 
first, voltage drops across it. This 
causes a rise in voltage across the other 
to where it quickly ionizes and the 
two conduct. After that the two tubes 
act as a single unit to hold voltage 
constant across them within their cu 
rent-limit capacity. 

Cold-cathode tubes are sometimes 
used in combination with hot-cathode 
types to increase the power of the regu 
lated circuit. Because most of these 
are for special purposes they will not 
he considered here. 

Next article will deal with oscillating 
circuits and what makes them oscillate 


Technical Briefs 


(Continued from page 140) 


hundredfold in tne power output of 
natural uranium. A/EE paper. No. 
copies available. 


FUELS AND FIRING 


STEAM GENERATOR DesiGN as_ In- 
FLUENCED BY AVAILABLE FUELS AND 
Fue. Quauity, by John Van Brunt, 
Combustion Engineering - Superheater, 
Inc. The modern steam generator is a 
comparatively new development. No 
model is over 20 years old. In fact, most 
of those designed in the early Thirties 
may be considered obsolete. The begin- 
ning of the rapid development leading to 
ioday’s modern steam generator began 
with the successful use of pulverized 
coal. 

The author traces the development 
and mentions many of the operating 
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question: Why use turbines as standbys? 





When an application study determines that vital pieces of 
equipment be driven by motors it is frequently a good idea 
to drive standbys with turbines, since they are extremely 
reliable, and their operation depends only on the steam 
supply. This may apply to equipment such as boiler auxil- 
iaries, fire pumps, exciter sets, or house generators. If 
power fails, turbines with automatic quick-starting control 
or dual-drive arrangement can take over with hardly a 
change in the speed of the driven equipment. 


VEAAEEL EEE “bat features make a turbi 





Standard construction features of the General Electric DP 
turbine provide extra dependability at no extra cost to 
the user. The governing system, totally enclosed in an oil 
atmosphere, is ready for immediate service even after 
long standby periods. All valve parts, nozzles, buckets, and 
packing fits are made of corrosion-resistant material— 
particularly important during periods of idleness when 
excessive moisture may be present. Pressure oil feed, pre- 
viously obtainable only in “speciai’’ models, assures posi- 
tive lubrication under all operating conditions. Reliable 
over-speed protection is provided by a totally-enclosed 
emergency governor. 





In this West Coast sawmill, dependable General Electric DP 
Turbines are used to drive standby fire pumps. 


question: —& I “get the facts” when con: turbine application? 
Just call or write the nearest G-E Apparatus Sales Office. Your G-E Sales Engineer will gladly give you complete 


data on the application of turbines to your mechanical-drives—regardless of location. Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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CLEAN BOILER ROOMS RESULT WITH 


pust-ricut §-E-(() COAL SCALES 


S-E-Co. Coal Scales are built with a steel 
plate body which is welded into one dust- 
tight unit. Forged steel hinges, specially 
designed latches and rubber gaskets make 
the access doors dust-tight. As a result, the 
complete scale unit is dust-tight. In fact, 
special scales are available which will be 
dust-tight even with 5 pounds of internal 
air pressure. 

For clean boiler rooms, investigate the 


dust-tight design of S-E-Co. Coal Scales. 


Write for bulletin. 


STOCK ENGINEERING COMPANY 
715P Hanna Building » Cleveland 15, Ohio 
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difficulties and design shortcomings 
that led to the newer steam generators. 

Fuel oil is often considered an ideal 
fuel. But this is not always the case. 
Some fuel oils prove more troublesome 
than low-fusion ash coal. While the ash 
in the oil is low its composition causes 
a hard, adherent, enamel-like deposit 
on boiler and superheater tubes, which 
does not come off with steam or air 
blowing. Only washing or chipping 
removes. it. 

The changing quality of coal has not 
influenced steam generator design as 
greatly as has the fact that users have 
had to draw from a much wider coal 
supply. Coal characteristics that most 
affect boiler design are heating value. 
volatile matter, ignitability, ash content 
and its softening and fusion tempera- 
ture, sulphur, moisture content, grind- 
ability and size distribution. Of these. 
fusion and softening temperature of ash 
is the most important. ASME paper 
Vo number. 


Furt-BurRNING Equipment Devecop- 
MENTS FOR AVAILABLE CoaL, OIL AND 
Gas Fureus, by R K Allen, Babcock & 
Wilcox Co. Any review of fuel-burning 
equipment requires a consideration of 
the properties of available fuels. These 
properties offset the design and per 
formance of steam-generating equip- 
ment, 

With coal. the most troublesome 
properties in design and operation re- 
sult from the ash and, to a lesser extent. 
the sulphur in the coal. Oil for power- 
plant service is usually bunker C or 
No. 6 fuel oil. It is a byproduct from 
the refining of petroleum for various 
lubricants, gasoline, diesel and light 
oils. It is a heavy residual oil that needs 
heating to permit satisfactory pumping. 
atomization and combustion in today’s 
oil-burning equipment. From the stand- 
point of impurities, oi: is relatively 
troublefree. but the small amounts of 
ash and sulphur present can cause 
serious slagging and corrosion prob 
lems. 

Natural gas is considered the most 
nearly ideal of all available fuels. Ih 
is clean, fairly easy to handle. and 
normally smokeless. 

Just how do these fuels fit into the 
steam-generating plant of today? In 
the vear 1946, of the jebs going in 
130% was oil and gas fired. Of the re- 
maining 576, two thirds was pulver 
zed coal, a little more than a fifth was 
-preader stukers, and the remainder 
either chain- and traveling-grate or 
inderfeed stokers. 

Developments in fuel-burning equip- 
ment and furnaces over the past 25 
vears have permitted successful burn- 
ing of a wide range of coal, oil and 
natural gas, separately or in combina- 
lion, 


s required to suit” prevailing 
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OHIO EDISON CO. is one of the many light and power companies 
throughout the nation that use OIC Valves. Pictured is the Ohio 
Edison Gorge Power Plant that supplies a portion of the elec- 
tricity requirements of the Greater Akron area. 





SETS THE PACE 
IN VALVES 











IN THE NATION’S LIGHT AND POWER PLANTS 


OIC Valves are the answer to the demands of light and power companies for valves that 
function with absolute precision and safety for long periods of time. There are good 
reasons — dozens of pace-setting features that show why OIC Valves are steadily gaining 
nation-wide preference. 


There are no flow obstructions to cause turbulence and pressure drop in OIC Valves. 
OIC Valves have streamlined, straight-through ports with inner walls as smooth as glass! 
The heavy I-beam wedge rises entirely clear of the fluid passageway. There are no 
recesses or pockets between the valve body ports and the seat openings. And OIC Valves 
are built with rugged strength to withstand the highest pressures. OIC Valves give you 
extra body-wall thickness . . . precisely calculated flange and gasket dimensions . . . 
accurate distribution of materials to prevent concentration of stresses in any one part. 


OIC Valves save you money by helping you avoid extra pumping. You get steady 
pressure you can depend on! You handle your flow requirements more efficiently — more 
economically! 


Eliminate Change- 
Over Difficulties 
with the Handy 
OIC €vess 
Reference Chart 
Just check the num- 
ber of the valve that 
you wish to replace, 
look in the OIC Cross 
Reference Chart, and 
you will find the num- 
ber of the OIC Valve 
to replace it. For your 


free copy, write to The 


Obio Injector Com- oe 


pany, Wadsworth, O. CAST STEEL * FORGED STEEL * IRON * BRONZE 
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What do you gain from 
BETTER POWER DISTRIBUTION? 


i 


~~ 





4. The film shows how load center substa- 
tions are like “building blocks” (above) and 
can be added whenever and wherever 
needed. Cost-conscious executives looking 
for ways to reduce maintenance of distribu- 
tion equipment will be interested in... 





1. “MODERN INDUSTRIAL POWER DISTRI- 
BUTION” is a slidefilm prepared by General 
Electric to promote a better understanding of 
power distribution, its importance and its 
cost. Easy-to-follow diagrams (above) keep 
this sound slidefilm . . . 





5... the outstanding installations of fully en- 
closed switchgear (above). In fact there's 
hardly an idea in this film that won't appeal 
to the men you depend on for power sav 
ings. To convince you of this, we'd like to 
send you this helpful .. . 





2... from being needlessly technical. It's in- 
valuable in planning modernization intelli- 
gently. Much emphasis is given to the hard, 
practical aspects of power distribution like 
flexibility and ease of installation (above). 
But, the high point of the film is the way... 





6. POWER DISTRIBUTION MANUAL ... 
FREE! It's packed with specific data you'll 
want! Don't fail to send for your copy now. 
[The complete program consists of the 35mm 
slidefilm, 33’ RPM record, manual and book 
MAIL THE COUPON TODAY! 


FREE 


to business 
management! 





3...it dramatizes Load-Center Power Dis- 
tribution (above). Convincingly, the audi lets.) 
ence sees how a large power system is 
broken up into a number of small independ- “s 
ent systems so that a failure in one system a 
will not affect the others. c 


a 
a 
a 


_ 


J3O0c 


ee 





General Electric Co., Section B684-15 
Schenectady 5, N. Y. 


(— Please send me a complimentary copy of the G-E Load-Center Power Dis 
tribution Manual (GES-3411). 


(J I'd like to borrow the sound slidefilm for showing to my organization. 


Attach to your business letterhead 
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economic conditions. The cyclone furn- 
ace is the most recent coal-burning 
device. It possesses high combustion 
efficiency and low stack discharge. 

Oil burners have improved to include 
large-flow atomizers to handle inputs 
per burner up to 100 million Btu per 


| hr. Deterioration in oil quality since the 
| 1930’s has made boiler-equipment de- 
| sign changes necessary to avoid slagging 
| and corrosion troubles. 


Gas-burner developments have con- 
sisted primarily of adapting burners 
to combination firing with coal and oil 
in watercooled furnaces while retaining 


good combustion efficiency. ASME 
paper. No number. 
THe Power Encrneer’s Pace 1N 


Smoke ABATEMENT, by H B Lammers, 
Coal Producers Committee for Smoke 
{batement. Cleaning up our atmosphere 
is of considerable importance to all 
power engineers because: (1) the public 
is in real earnest about abating the so- 
called smoke nuisance (2) legal safe- 
guards proposed for the job should be 
the result of well-thought-out measures 
initiated by those close to the problem 
the engineers. 

Within the power engineer's own 
plant are many steps he can take to 
assist a clean-air program and, inciden- 
tally, benefit himself. The power engi- 
neer should improve his maintenance 
program; replace or add_ properly 
rated equipment as needed; educate 
operating and supervisory personnel in 
improved operation; keep informed on 


all developments in his field. NAPE 


| paper. No copies available. 
| 


Beartnc InNspectTION AND Repair. by C 
T Lewis, lubrication engineer, Republic 
Steel Corp. Inspection and _ repair 
should be carried out together through- 
out a bearing’s life because inspection 
is a waste of time and effort if it is not 
followed by indicated repair. 

The basic requirement for bearing 
inspection and repair is proper facili- 
ties to make the inspection and repair. 
and to fit-up the bearing. Numerous 
repairs can be made on tapered-roller 
bearings and on most sleeve bearings, 
while mechanical difficulties and cost 


| may prohibit satisfactory repair of ball 


and other types of roller bearings. 

Repairs on tapered-roller bearings 
may include the grinding out of spalled 
spots on cups, cones or rollers, and the 
substitution of individual rollers, cups 
or cones in a given bearing. Repairs 
on sleeve bearings include rebabbitting 
the bearing, maintaining the surfaces 
on which sealing members may ride and 
building up the outside diameter of 
larger sleeve bushings to original di- 
mensions. 

Complete records on each bearing 
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How would YOU 
keep this line hot? 





3” line carrying solution 
which solidifies at 215° F. 
but cannot be heated above 
250° runs 50’ from one 
building to another. Opera- 
tion is intermittent, and 
pipe must be dismantled 
daily for cleaning. Which 
of the three methods shown 
at the right is best for hold- 
ing this line at proper oper- 
ating temperature ? 






7 Cover with 3” of 85% 
¢ Magnesia insulation, 
with weatherproof metal cover. 





} 


: 2 Surround line with glycol 
} ? fluid jacket, insulated 


with dard thick 





s Heat with steam tracer 
# line, and enclose both 


lines in single insulation jacket. 


| 
$ 


| 


Here’s what the 





Armstrong Engineer 





recommended 


etch 





Method No. 2 will work best in 


this case. But both the others 
would be practical under slightly 
different circumstances. 

The third method would work 
well except that the line must be 
cleaned. With a tracer line en- 
closed, it is impractical to install 
the insulation so that the larger 
pipe can be removed and replaced. 

If the first method were chosen, 
the whole unit—line, insulation, 
and cover—could be removed to- 
gether for cleaning. However, this 
method would not work here be- 
cause, with intermittent operation, 
the solution would sometimes so- 
lidify and clog the line. 


The second method, while most 
costly of the three, best meets all 
requirements. The constant bath 
holds proper temperature at all 
times. At day’s end, the glycol can 
be drained off and the inner line 
pulled out for cleaning. Jacket, in- 
sulation, and weatherproofing need 
not be moved. 

Of course, this is an unusual case. 
But there’s hardly any heat insula- 
tion job, no matter how routine, 
that can’t benefit from a careful 
study of all its requirements before 
insulation is specified. That’s part 
of the job of our Contract Service 
engineers. Their wide experience 
can help you find the best solution 


to your heat insulation problems. 
The complete contracting service 
they represent also provides quality 
insulation materials and experi- 
enced mechanics to apply them. 


FREE BOOKLET 


Write today for your free copy of the 28- 
page booklet, “Armstrong’s Industrial 
Insulations,’’ con- 
taining complete in- 
formation on Arm- 
strong’s products and 
services. Armstrong 
Cork Company, In- 
dustrial Insulation 
Dept., 7012 Maple 
Ave., Lancaster, Pa. 





ARMSTRONG’S INDUSTRIAL INSULATIONS 


MATERIALS (ay 


FOR ALL TEMPERATURES FROM 300° F. BELOW ZERO TO 2800° F. 
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OPERATING SAFETY 
FOR STEAM BOILERS 


al 


M'ALEAR — 





Eliminate the human element in the control of boiler water sup- 
ply. Provide protection for life and property with the McAlear 
No. 906 Feed Water Regulator. Result: A constant, safe water 
level at all times. Adaptable to either single boilers, or those 
installed in batteries, the No. 906 also means greater efficiency 
and lower fuel costs through elimination of intermittent slugs 
of cold water. This simple-in-design regulator is built for use 
with heating boilers of 10,000 sq. ft. radiation and more, or for 
high pressure boilers of 50 HP or more operating up to 600 


MSALEAR Mfg. Co. 


1909 SOUTH WESTERN AVENUE 


CHICAGO 8, uunos 


A — a5 





res 


Ga 
REPRESENTATIVES IN PRINCIPAL CITIES 


pounds pressure. Other types available 
with level or pressure switches. For de- 
tails, request a copy of Bulletin No. 122. 


For positive protection of valves, 
pumps, meters and other equipment in 
your piping system, install McAlear 
strainers. Bulletin No. 128 lists the stand- 
ard line. Any type, any size, available. 






ie STEAM WATER AIR OIL~GAS 





AN INDEPENDENT MANUFACTURER FOR OVER 40 YEARS 


should be kept by both the foreman of 
the shop and the mechanical foreman 
of the department that uses the bearing. 
The individual bearing record should 
include dates of installation, use and 
repair, along. with service tonnages and 
notes on inspection and repair history. 

Type of service and normal tonnage 
life expectancy must determine length 
of period between inspections. It 
should be short enough to make repairs 
possible rather than allow a bearing to 
wreck itself completely. Repairs can 
increase bearing life up to 50°. AISE 
paper. No number. 


RELATIONSHIP OF PREVENTIVE MAIN- 
TENANCE AND ROuver-BEARING APPLICa- 
r10N, by John Toth, chief engineer, The 
Torrington Co, Bantam Bearing Divi- 
sion. The author discusses preventive 
maintenance of roller bearings in re- 
lation to their design, application and 
operation in steel mills. Preventive main- 
tenance is defined as the control load, 
speed, shock loading, temperature, lu- 
brication and sealing; and the elimina- 
tion, so far as possible, of inaccuracies 
in bearing parts, misalignment in mount- 
ing, contamination and operating de- 
fects. Maintaining high standards of 
bearing performance is seen as the joint 
responsibility of the bearing manu- 
facturer, equipment builder and mill op- 
erator. 

Preventive measures in handling and 
mounting roller bearings include: (1) 
protection from contamination (2) con- 
centric and square spaces, adapter rings 
and locknuts (3) holding roll neck 
diameters uniform and concentric to 
roll body (4) holding shoulders, bear- 
ing-contact surfaces and grooves square 
with roll axis (5) alignment of chocks 
in mill housing, vertically and_hori- 
zontally (6) mounting offset and 
crowned rolls to prevent excessive thrust 
loads. 

The author emphasizes the importance 
of accurate service-life records in any 
effective preventive-maintenance system. 
Despite the controversial nature of ton- 
nage records, he maintains that a good 
picture of bearing performance can be 
secured with records containing proper 
information. AISE paper. No number. 


MAINTENANCE 


ADVANCES IN AUTOMATIC CONTROL OF 
Muttipce-Fuet Firing iN STEEL-MILL 
Boiter Piants, by M J Boho, vice- 
president, Hagan Corp. Use of com- 
bination firing has been carried further 
in the steel plant than in other indus- 
tries. All new boiler installations have 
automatic combustion control for this 
purpose as an integral part of the initial 
design. As a result, there are three 
major benefits: 

1. An ample supply of steam at de- 
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ANY OWILS 8 


WITH THE PERMUTIT SLUDGE BLANKET HOT PROCESS 


stalled recently in a leading paper mill. The results of several years’ 

operation speak for themselves. The plant’s estimated annual sav- 
ings on treating chemicals exceeded $6000. Silica in the boiler feed 
makeup was reduced to Vs the amount previously obtained with a con- 
ventional water softener. By feeding more magnesia, silica content could 
have been reduced to less than 1 ppm. 

And here are some extra benefits from the Permutit Hot Process: More 
efficient use of magnesia! Longer filter runs! Lower turbidity in settling 
tank effluents! Greater adaptability to flow rate fluctuations! Easier oper- 
ation! This is another achievement exemplifying Permutit leadership in 
water conditioning! 


A Permutit® Sludge Blanket Hot Process Water Softener was in- 


Characteristics “= — = 
Silica in raw water, as SiO. ppm 55 55 
Silica in effluent, as SiO. ppm Nl 2.0 

MgO feed, ppm 76 59 
Parts SiO. removed per part MgO 0.6 11 
Average retention time of Mg(OH),. in hours 4.7 100 
Contact time of water with Mg(OH), in minutes 92 37 
Hardness of effluent, as CaCO, ppm 21 15 
Average load on softaner, % rated capacity 65 46 
Temperature in softener 220°F 243°F 


Write for full information to the Permutit Company, 
Dept. PW-12, 330 W. 42nd St., New York 18, N. Y., 
or to the Permutit Company of Canada, Ltd., Montreal. 


PERMUTIT PRODUCTS 
for Power Plants 


Sludge Blanket Hot Lime 
Soda Softener (including 
silica removal) * Zeo- 
Karb: Hydrogen and So- 
dium * Demineralization 
combined with Silica Re- 
moval * Silica Removal 
by Hot or Cold Precipita- 
tion Processes * Supple- 
mentary Chemical Feed- 
ing Equipment * Ranarex 
Mechanical CO, Indica- 
tors and Recorders * Con- 
tinuous Blowoff Equip- 
ment * Deaeratozs and 


‘Open Heaters 


PERMUTIT 


For 35 Years Water Conditioning Headquarters 








Only $2.98 helps put new “sell” 
in television advertising 





ae 





Sponsor of television show had to refilm his commercials to meet a new selling 
problem. New films picked up at studio 4 p.M., delivered to TV station 800 
miles away 8:47 P.M. same evening. Air Express cost for 11-lb. carton, $2.98. 
(In undramatic fashion Air Express keeps radio, television or any business rolling.) 





Remember, $2.98 bought a complete 
service in Air Express. Rates include 
door-to-door service and receipt for 
shipment —plus the speed of the world’s 
fastest shipping service. 


ae ck 


Every Scheduled Airline carries Air 
Express. Frequent service—air speeds 
up to 5 miles a minute! Direct by air 
to 1300 cities; fastest air-rail to 22,000 
off-airline offices. Use it regularly! 


Only Air Express gives you all these advantages 
Nationwide pick-up and delivery at no extra cost in principal towns, cities. 


One-carrier responsibility all the way; valuation coverage up to $50 without 
extra charge. And shipments always keep moving. 


Most experience. More than 25 million shipments handled by Air Express. 
Direct by air to 1300 cities, air-rail to 22,000 off-airline offices. 
These advantages make Air Express your best air shipping buy. Specify and use it 


regularly. For fastest shipping action phone Air Express Division, 


ilway Express 


Agency. (Many low commodity rates in effect. Investigate.) 


SEY Hj 








ZSS 


GETS THERE FIRST 





Rates include special pick-up and delivery 
door to door in principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


scHepuLeD AIRLINES of THE u.s. 
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sired pressure and temperature is a>- 
sured without excessive operating 
attendance. 

2. Blast-furnace gas is used to the 
maximum possible extent under boilers 
without jeopardizing the operation of 
other units requiring blast-furnace gas, 
such as blast-furnace stoves. 

3. The schedule calls for more costly 
fuels. It is to be maintained automati- 
cally to produce lowest over-all steam 
costs. 

To obtain these objectives, important 
modifications are necessary in the fuel- 
control circuits of such boilers as com- 
pared with single-fuel fired units. This 
paper outlines some of these develop- 
ments from the first successful com- 
bination-fuel-fired installations of 20 
years ago to the present highly devel- 
oped automatic combustion-control sys- 
tems. AISE paper. No number. 


Supervisory CONTROL AND TELEMETER- 


inc as Cost-Repuction Toots, by E 
Wylie Head, Control Corp. Although 
supervisory control and telemetering are 
usually considered of interest only to 
electric utility engineers, engineers in 
other industries are now considering 
them. Their use can result in these im- 
provements in operation: (1) lower 
costs, which result from elimination of 
manpower and which can quickly pay 
for supervisory control and telemetering 
(2) improved efficiency, permitted by 
centralized control and supervision. 

The logical first use of these tools 
would be control and supervision of 
the electrical system of a steel mill. 
Centralized control under one man 
lowers labor cost, allows better use of 
power facilities, and reduces shutdown 
expense. Other uses include control, 
supervision and metering of gas and 
water equipment. Supervisory equip- 
ment, with illuminated plant diagrams, 
will enable plant management to better 
coordinate operations. Economic justifi- 
cation of other uses will appear upon 
examination. 

Factors to consider in application of 
this equipment include: (1) number of 
supervisory control and _ telemetering 
functions involved (2) type of remote- 
control circuit and number of stations 
on one circuit (3) power supply (4) 
space available and preference as to en- 
closure (5) number of simultaneous 
telemetering readings required (6) cor- 
rosive or dusty atmospheric conditions. 
AISE paper. No number. 


An EvaALuatTion oF O1L PuriFierRs FOR 
STEEL-MILL Service, by James J Clower, 
chairman, department of mechanical 
engineering, University of Delaware. 
The perfect lubricating oil would retain 
in service its original physical and chem- 
ica] properties for an infinite period of 
time regardless of the design and oper- 
ating conditions of the system. Al- 
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Call in your nearest “Buffalo” Rep- 
resentative—his “Air Know-How” 
ts at Your Service. 


BUFFALO 


488 BROADWAY 































READY AND COMPETENT 


to work with your consulting engineer 


ON YOUR AIR PROBLEMS 


5 MAKE your investment in air pay you maximum dividends, it’s 
more than a matter of buying a good fan or a good air conditioning 
unit. In today’s complex air handling problems, proper selection of equip- 
ment is often the only answer—plus an effective link between your own 
engineer and the firm supplying the equipment. 


This is one of the reasons why “Buffalo” installations have been so 
satisfactory to users. “Buffalo” equipment, a complete line of field- 
proven fans and air conditioning units—plus the “Buffalo” representa- 
tive at left—give you this ideal combination. 


“Buffalo” representatives know their equipment and the jobs it is de- 
signed to handle. They are Graduate Engineers with one to five years of 
factory training, in addition to wide field experience. And they have 
all the resources of the “Buffalo” home plant engineering staff to back 


them up. 
aT 
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Buffalo Buffalo Buffalo 
Air Conditioning @? Air Washer Limit-Load 
Cabinet Fan 
a ST 
R FANS 


COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR WASHING 
FORCED DRAFT COOLING 


Branch offices in all Principal Cities 


AIR TEMPERING — INDUCED DRAFT EXHAUSTING 


HEATING PRESSURE BLOWING 





Here’s the 
Pressure Reducer 
that will 


REDUCE 


your 
MAINTENANCE 
and 
REPLACEMENT 
CcOosTsS 


MASONEILAN No.11 


Masoneilan No. 11 Reducing Valves give you better steam 
pressure regulation regardless of initial pressure fluctuations 
or changes in demand. Their accurate performance cuts oper- 
ating expenses by reducing waste. The rugged construction 
assures long life and reduces maintenance expense. Initial 
pressure ranges up to 250 Ibs. reduced to any desired pressure 
between 5 and 75 Ibs. or 75 and 225 lbs. Sizes from 1.” to 4”. 


COMPARE THESE EXTRA ADVANTAGES 

@ STAINLESS STEEL main valve, seat ring and auxiliary 
valve at mo extra cost. 

@ WIDE RANGE OF ADJUSTMENT without change 
of spring. 
LARGE CAPACITY permits use of smaller size 
regulators. 
FULL THROTTLING RANGE permits accurate, fast 
response to demand changes. 


ae 
MESON alee 





Mason-Neilan Regulator Company 
1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. 

Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago «+ St. Louis 
Philadelphia + Houston + Denver + Pittsburgh + Cleveland « Cincinnati » Tulsa + Atlanta 
Los Angeles + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque 
Mason-Neilan Regulator Co., Lid., Montreal and Toronto 


though great strides have been made 
in recent years in improving the sta- 
bility of lubrication oils and in the de- 
sign of oil systems, nevertheless, pre- 
sent-day oils do undergo in service many 
and various complex chemical and phy- 
sical changes. All the chemical changes 
are greatly accelerated by the presence 
of metallic particles, such as rust and 
water, which act as catalysts. 

Collectively these products, including 
foreign matter, are commonly referred 
to as sludge. Its character varies widely, 
depending on the properties of the ori- 
ginal oil, the nature and amount of 
foreign impurities present and the time, 
pressure, and temperature conditions to 
which the oil is exposed. Sludge is de- 
finitely harmful as it tends to clog oil 
lines and passages, to increase operating 
temperatures, to cause sluggish oper- 
ation of equipment. It also impairs the 
lubricating properties of oil. 

In addition to oil deterioration and 
sludge formation, this paper discusses 
the fundamental principles of purifi- 
cation and the basic principles upon 
which oil purifiers operate. Commer- 
cially available purifiers, suitable for 
steel-mill service, are illustrated and 
their operating principles explained. A 
basis for judging purifier performance 
is given, and operating procedures for 
best results are discussed. Methods of 
evaluating performance characteristics 
are present. 4/SE paper. No number 


ATOMIC ENERGY 


(Continued from page 111) 


production of graphite. carborundum, 
calcium carbide, phosphoric acid, fer- 
ro-alloys and electric steel. All these 
operations are characterized by a high 
figure of kilowatt-hours per week per 
worker, and a relatively low figure of 
wages per kilowatt-hour used. 

To put it another way, the industries 
that could benefit most from any ap- 
preciable reductions in the cost of elec- 
tric energy are those that involve 
operations with high electrical energy 
consumption per worker employed. 

Some new electric processes might 
also be developed if atomic power were 
cheap enough: electric melting of gen- 
eral-purpose glass, for example; or 
direct reduction of iron by electric proc- 
esses. Also certain kiln operations 
might be electrified. 

Whether atomic power will stimulat 
these existing processes or encourage 
the developments of such new ones will 
depend on cost. Now what are the major 
economic factors in a nuclear reactor 
as an electric power producer? You will 
recall <.at a nuclear reactor burns 
uranium or plutonium with neutrons, 
and I am going to assume that breeding 
has been successfully developed. When 
that has been accomplished, one pound 
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Engineers 
Constructors 
Manufacturers 


SYMBOL OF ASSURANCE 


JERK navel sCo, 


ENGINEERS ¢« CONSTRUCTORS «© MANUFACTURERS 


for the CHEMICAL, PETROLEUM, GAS & POWER industries 






908 Grand Ave. e Kansas City, Missouri 


Offices in Principal Cities from Coast to Coast 


of ordinary uranium will be able to do 
the work of 1500 tons of 13,000-Btu 
coal. Under these conditions, the direct 
fuel cost will approach the cost of “hy- 
dro-fuel”—almost zero. 

What About Costs? If the cost of 
generating power were dependent only 
on the price of fuel, here would be a 
power Utopia, indeed. But the process- 
ing of the fuel will involve elaborate 
and, therefore, relatively expensive 
chemical operations. So the capital costs 
of the chemical plant, the nuclear re- 
actor, and the steam and electrical por 
tions of the complete atomic power 
plant, are bound to be the dominant 
portions of the cost of electrical energy 
at the point of generation. 

If you start out with a modern steam 
plant burning pulverized coal, range 
in capital costs is perhaps $150 to $200 
per kilowatt. Range in fuel costs lies, 
say, between 10 and 40¢ per million 
Btu. The practical range in intensity of 
use probably lies between 50 and 68.5% 
plant factor (500 hours’ use of capacity 
per month). Under these conditions, 
using a value for cost of money of 6% 
and allowing for depreciation and Jocal 
and federal taxes, range in total costs 


of energy at the switchboard is between 
pack THIS ADSCO EXPANSION JOINT 5.5 and 12.0 mills—a range of 2.2 to 1. 
For the nuclear plant, using the range 
UNDER FULL OPERATING PRESSURE of capital cost discussed at the begin- 
ning of this talk—$140 to $1000 per 
kilowatt—the range in fixed costs of 
plant, with the same cost of money, but 
a higher depreciation rate (because of 
the more rapid obsolescence always 
present in a new technology) and the 
same taxes, would be between 3.9 and 
38 mills—a range of almost 10 to 1. 
This wide range of estimates can’t he 
narrowed until the present reactor pro- 
gram develops the data we must have 
for more informed engineering esti- 
mates. The total cost of electric energy 
at the switchboard will have to include 
some operating and maintenance costs 
} ‘ : : ; , and some value for cost of fuel. At best, 

Only ADSCO builds the Piston-Ring Type Expansion Joint. Only ADSCO 7 ; ; s 
sven san ah Gant Geen it may be substantially zero. But the 
actual costs of fuel can likewise not be 


, 





No “Down™ Time; No Costly 
Interruptions To Service 


The ADSCO Piston - Ring 
Type Expansion Joint can be 
completely repacked without 
shutting off pressure or dis- 
turbing service. Eliminate ex- 
pensive shut downs; cut op- 
erational time losses. Specify 
ADSCO for continuous, 
trouble-free operation. 





1. Sliding surface of slip in contact with packing only—no metal-to-metal 


contact—ao scoring of the slip. estimated with any accuracy until the 
2. Slip is completely guided, internally and externally. breeding phase of the present reactor 

3. Split external guide needs no extra space for removal. “or 18 oe, fully developed. 
{. Limit stops prevent over-travel—slip cannot be pulled out of body. ow Long There appears to be every 
5. Packing is easily lubricated and its life prolonged indefinitely. reason for belief that some day nuclear 
6. Available in a full range of sizes—for pressures to 400 psi and greater— fuel will be burned in industry. But 
and for temperatures to 750 F. and higher. how long will it take before that actu- 

pikes cok ho ly comes ? y 

For complete information write for Bulletin Z-35-15F. ally comes about? Here you need to 


distinguish clearly between different 
possible uses. There may be, on the one 
hand, some limited or special applica- 
tion, such as propulsion of naval vessels, 
or utilization in areas remote from an 
a =e economical supply of coal or oil. Or 
: est * : ’ there may he broad applications in in- 
— AM ERICAN DISTRICT STEAM Co. dustry, with nuclear fuel as a direct 
ince competitor of present standard fuels— 
NOR - ‘ 
1877 ORTH TONAWANDA, N. Y. particularly oil and coal. But even on 
| this qualified basis, the answer to the 
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DREW ORGANICS 


Drew Organics and Antifoams, 
used in conjunction with con- 
trolled chemical treatment and 
backed up by competent plant 
and consultation service, pro- 


vide maximum boiler protection. 


Your local Drew engineer is 
available to discuss all aspects 
‘KH Pe sad of water treatment and related 

: roblems. 
E. F. DREW:Co. INC. P 


15 E. 26th ST., NEW YORK 10, N. Y. 


360 N. Michigan Ave. 268 Market Street 
Chicago, Illinois San Francisco, Cal. 





BOILER WATER TREATMENT 
COOLING WATER CONDITIONING 


POWER + December 1949 





Here’s Why 


Qarig Doni Dopp 


SPHERICAL GRINDING forms the seats of a Dart union 


into a true ball joint. Bearing surfaces are wide, precision-matched 


to lock the leaks without excessive wrenching. 


TWO BRONZE SEATS are non-corroding . . . designed 


to last for yéars without a leak. 


RUGGED CONSTRUCTION of practically indestructible 
high-quality, air-refined malleable iron shrugs off tough service and 
brutal wrenching. 


See your supplier today for these better 
life-time unions by DART. 


E. M. DART MFG. CO. 


Providence 5, Rhode Island 








question is tied up with the reactor de 
velopment program under way. 

A little over a year ago the AEC’s 
General Advisory Committee, which in- 
cludes such figures as Conant, Oppen- 
heimer, Fermi and Rabi, volunteered 
the following as a timetable: 

“Even on the assumption of a most 
favorable and rapid technical develop- 
ment along these lines, a word of cau- 
tion is needed as to the time scale. We 
do not see how it would be possible un- 
der the most favorable circumstances to 
have any considerable portion of the 
present power supply of the world re- 
placed by nuclear fuel before the ex- 
piration of 20 years.” 

Let me, in the light of this and other 
expert judgments, give you my own 
guess on the timetable. It seems to me 
that the first and purely experimental 
phase of that program will take from 
three to five years. In six to ten years 
from now we may have a reactor pro- 
ducing electric power. In ten to fifteen 
years hence, we may have some com- 
mercial generation of nuclear power. 
But I anticipate in that time it will be 
commercial only in the sense that it will 
be operating more or less regularly. day 
in and day out. 


Plant Problems 


Continued from page 134) 


sider changes that may be necessary 
in feed pumps to handle heavier oil. 
Of course, No. 6 can be handled only 
when it is adequately heated in the 
storage tanks as well as the pipelines 
between tank and engine. 

To make use of part of the engine's 
waste heat, it might be profitable to 
investigate the use of passing the ex 
haust gas through a waste-heat boile: 

Ira A Butcner Piney River, Va. 


Consider These Points 


\H sHOULD coNsIpER the following 
four points before operating with a 
heavier diesel fuel: (1) Will No. 6 
ignite easily? A slow-igniting fuel tends 
to cause combustion knock. (2) Fuel 
oil should be free from excessive sul- 
phur, ash, asphalt, sludge, etc. These 
cause corrosion, excessive wear and 
sticking of piston rings and fuel-pump 
plungers. (3) Fuel oil should ‘contain 
enough lubricant. If the fuel lacks 
sufficient lubricating qualities the in 
jection pump parts and the plunger- 
of the closed-type nozzles wear rapidly. 
This winds up in excessive leaking and 
finally total failure. (4) What is vis 
cosity of fuel entering injector? 
Temperature is another important 
factor especially if the engine is oper 
ated outdoors. In-summer, fuel can 
generally be heavier. Remember, when 
heavy crude oil is burned, the oil 
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»..one man can operate any 
number of Valves, at any 











LIMITORQUE 





distance, from a panel board.. Se 


Think of the savings effected in time and money by eliminating men 
going from one valve to another (many of which are at distant loca- 
tions),—not fo mention the time required to shut or open each 
valve. LimiTorque Remote Control not only prevents this waste, but 
enables one man fo merely “push buttons” and actually see on a 
panelboard whether the valves are open or closed. Then too, there 
is the important safety factor afforded by LimiTorque Remote Con- 
trol, because men do not have to go to high, low, dangerous or inac- 
cessible locations to open and close valves. Still further, LimiTorque 





LIMITORQUE VALVE CONTROLS 


prevents damage fo seats, discs, stems, efc., because it “aufomati- 
cally” shuts-off the power, should an obstruction in closing occur. 

Various LimiTorques are available for different requirements on 
all types of valves (globe, gate, butterfly, plug, etc.\—and too, 
LimiTorques may be supplied for actuation by any power source, such 
as electricity, steam, water, gas, oil or air. 

Thousands of LimiTorques are in use throughout the world, on 
land and sea. Be convinced; send for our 96-page catalog, L-48, 
and please use your Business Letterhead when requesting same. 





hia Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK «¢ PITTSBURGH ¢ CHICAGO ¢ HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 





















Positive Low Water 
And High Water 
| Alarm 
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100 Fellsway 


Representatives 





° Somerville 45, Mass. 
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should be put through a filtering proc- 
ess before injecting it into the engine. 

AH should consider all factors be- 
cause burning heavy oil is more in- 
volved than may appear on the surface. 


C A WILKEs Oaklyn, N. J. 


Large Units? ... Perhaps 


A LARGER DIESEL can often use a heavier 
grade of fuel oil when running at low 
speed, provided it has a single-orifice 
fuel nozzle. As a rule of thumb, engines 
of small hp. say, 10 to 300 hp, should 
use No. 1 or No. 2 fuel oil. 

Here are some of the troubles a 
fellow can run into using a heavy die 
sel fuel: (1) dirty or clogged nozzles 
(2) pitting exhaust and intake valves 
on 4cycle engines (3) carbon depos- 
its on piston and cylinder heads (4) 
sticky piston rings (5) excessive wear 
to fuel pumps and injection valves. 

As I look at things, it is not advis- 
able to run diesel cooling water as high 
as AH suggests. I always think in terms 
of 160 F max since above that we run 
into problems of scale deposits. 

CuHarces Raysurn Galveston, Texas 


Start With Light Fuel 


Usine No. 6 FUEL in combustion with 
high-temperature cooling will cut plant 
costs. But unless the engineer exer- 
cises greater care in keeping operating 
conditions right the cost of repairs 
will wipe out any savings realized. 

Where jacket steam is used for proc- 
ess, the same precautions used to con- 
dition boiler feedwater should be taken 
to keep the water noncorrosive and 
free from scale. Avoid aeration at open 
points, such as expansion tank and 
open discharge funnels. 

Where No. 6 oil is used for diesel 
fuel, take the following precautions: 
(1) To facilitate pumping and proper 
atomization, oil viscosity must be re- 
duced by heating. (2) Prevent irreg- 
ular combustion and rapid wear of 
liners and rings by removing water 
and other impurities in the fuel by 
centrifuge. (3) To prevent fuel sys- 
tem from plugging with congealed oil, 
the engineer should shift over to a 
light diesel oil while starting and stop- 
ping the engine. 

Rick A Denninc New York City 


Heavy Fuel May Cause Trouble 


AH SHOULD MAKE NO ATTEMPT to fol- 
low suggestions of the young sales en- 
gineer without consulting the engine 
manufacturer. After that he should 
consider the following: A boiler fuel 
18 deg API weighs 7.9 lb per gallon. 
Its viscosity is such that on a mild day 
it must be heated to get it flowing to 
the injection pumps system. 

It is not economical to use fuel 
weighing more than 7.3 lb per gal with 
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TUBE-TURN 


tt 


WELDING FITTINGS | 
AND FLANGES 


18-inch standard weight Tube-Turn welding 
tee and pipe laid out preparatory to 
assembly for hydrostatic pressure test 





Welder completing last bead in assembly. 
Fitting and pipe now form homogeneous, 
leakproof unit. 





Assembly is hung in pit, massively lined with 
concrete. During test top grating is closed 
and held down by a barricade of sandbags. 





| 
hed 


Final result after hydrostatic pressure test. 
The straight pipe burst first, and the tee 
is undamaged. 
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Strength through Design in Tube-Tum welding fittings 








The pipe burst first! 


Take an 18-inch standard weight 
welding tee. Take three correspond- 
ing lengths of pipe. Weld tee and 
pipe together. Cap the ends. Lower 
the assembly into a pit. Then apply 
hydrostatic pressure—much more 
than the assembly is supposed to 
take! 

Something has to give! Accord- 
ing to the accepted beliefs it should 
be the tee. But not in the case of 
the test pictured here. The Tube- 
Turn “barrel-shaped”’ tee was used 
—and the pipe burst, well before 
the tee was affected! Throughout 
numerous tests, this new type of 
tee has withstood at least 25 per 
cent more pressure than required 
by the formula given in ASA B16.9. 

The superior strength of the tee 
was achieved without running up 
extra weight and cost, by carefully 
planned improvements in shape 
(based on the sphere, nature’s 


TUBE TURNS, 


strongest form for internal pres- 
sure), and by a carefully engineered 
distribution of metal. 

This is a typical example of 
strength through design in Tube- 
Turn welding fittings, and another 
good reason why leading piping 
engineers specify Tube-Turn 
equipped, welded piping. 


INC. 


236 East Broadway, Dept. L, Louisville 1, Kentucky 


District Offices at New York, Philadelphia, Pittsburgh, Chicago, Houston, Tulsa, Sen Francisco, Les Angeles 
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Gut of the 





"71-D", “80-D" SERIES and "1800-D", "1900-D" SERIES 
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INCREASES TRAP DRAINAGE 
CAPACITY OVER 1007! 


Duo-Step Leverage —can save thousands of dollars 
annually for steam trap users . . . in lower initial 
cost and greater drainage efficiency. 


DUO-STEP LEVERAGE NOW AVAILABLE IN THESE CLARK STEAM TRAPS 


Send for the 
story on Clark 
DUO-STEP 


Clark 


Leverage todey! 


cylinder bores less than 18 in. and 
speeds above 200 rpm. Tarry deposits 
in the ring grooves and exhaust pas- 
-ages will result in excessive wear and, 
generally, high maintenance cost. 

These heavy fuels have been success- 
fully used in some air-injection engines 
with large-diameter cylinder bores. 
Time element for complete combustion 
is directly related to area and volume 
of air. With small cylinder bores, heat 
to burn heavy particles is absorbed 
through cylinder walls and jackets, 
leaving trouble-making deposits. 

Many in the diesel industry say 140 
F is a safe operating temperature 
through cylinder jackets. I believe it 
should be maintained within 15 deg 
by using a closed cooling system and 
heat exchangers. Temperature regu- 
lation is accomplished by controlling 
or bypassing raw water through the 
exchanger. If process steam is required, 
it can be produced more economically 
from other sources than through the 
engine cooling system. Every diesel 
manufacturer can find many applica- 
tions for using the heat from engine 
jackets and exhaust. Yet each applica- 
tion is a special problem in itself. 

Frank ButTLer Dallas, Texas 


Tubing Operates at 
10,300 Psi and 1000 F 


Tubing that withstands the unusual 
pressure of 10,300 psi at 1000 F is included 
in the piping system produced by Bab; 
cock & Wilcox Tube Co, Beaver Falls, Pa., 
for the coal-to-oil demonstration plants 
recently opened by the U.S. Bureau of 
Mines at Louisiana, Mo. 

The process involves high temperatures 
and unusually high operating pressures 
that called for alloy tubing, resistant to 
these factors as well as to corrosion. Sev- 
eral types of B & W tubing were recom- 
mended and ultimately chosen for valves 
and fittings, as well as the piping system 
of the paste preheater, splitting-phase unit 
and heat exchangers. 

Tubing included sizes from 1/32 to 
6°% in. OD and .145 to 1.169 in. in wall 
thickness. It included hot finished or cold 
drawn tubing in low carbon, AISI 1040, 
AISI 4130, B & W Croloys 5, 9M and 
16-13-3 (Type 316) grades. This is the 
first time that the B & W Croloys 16-13-3 
and 9 have been used in equipment for 
the coal hydrogenation process. Babcock & 
Wilcox Tube Co was the first to produce 
seamless tubes of the Croloy 16-13-3 analy- 
sis that was developed in the mid-1930's. 
Experimental work on the Croloy 9 was 
done by the company in the early 1930's. 

Special operations, such as polishing the 
inside diameter, special ends and center 
welding for length, were performed in com- 
pleting various requirements for the proj- 
ect. One lot of Croloy 9 was center-welded 
for length and a special end made from 
bored billet stock was fusion-welded to 
one end of the long tube. The entire Jength 
was then heat-treated. 
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Gulfcrest 


is the only turbine oil 
refined by the 








Alchlor Process 
22 reasons why this is important to you 








In Cylinder 1 you see the oil that will become 
Gulfcrest. It has already gone through the 
usual steps used in refining most other tur- 
bine oils —but has not yet been Alchlor- 


In Cylinder 2 you see the part—approxi- 
mately 159%—discarded by the Alchlor Proc- 
ess. This is the part that, when allowed to 
remain in turbine oil, is most likely to oxi- 


processed. dize, increase neutralization number, and 
form sludge, emulsifiers, and harmful acids. 





In Cylinder 3 you see the finished Gulfcrest— 
the incomparably pure lubricating oil that 
gives outstanding performance and helps you 
keep steam turbine systems clean indefinitely. 
To make it even finer, special inhibitors are | 
added to it—they give it still greater stability 

and protect against corrosion. 


Gulf Oil Corporation 
Gulf Refining Company 


Offices in Principal Cities in 30 States 


Call in a Gulf Lubrication Engineer 
today and ask him to recommend the 
proper grade of Gulfcrest Oil to meet 
the specific requirements of your tur- 
bines. Write, wire, or phone your 
nearest Gulf office. 
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MEASURE FLOWS WITH 


GREAT accuracy: | 
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The correct design and careful 
workmanship of Simplex Ven- 
turi Tubes insure stable co- 
efficients over wide velocity 
ranges, enabling the accom- 
panying meter to measure flow 
with extreme accuracy. The 
high efficiency in the utiliza- 
tion of the differential pressure 
head is the result of more than 
40 years of manufacture and 
research by this company. 

Simplex Type MO Meters, 
when used in conjunction with 
Simplex Venturi Tubes as pri- 
mary devices, guarantee the 
utmost accuracy in flow meas- 
urement over long ranges. 
They can be furnished to 
measure accurately over ranges 
of 20 to 1, 25 to 1, 28.5 tol 
or 32.5 to 1. 

Where flow ranges are long, 
a single meter often will be 
sufficient where two or more 
ordinary instruments would 
otherwise be required. 


MO METER 


For full information and bulletins, write to the Simplex Valve 
& Meter Company, 6780 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


AND 


METER 


COMPANY 


NEW EQUIPMENT 


(Continued from page 154) 


These new sizes have the same features 
as the %- to 2-in. Rockwood hall valves. 
Valve can be fully opened or closed with 
a quarter turn. 

Rockwood Sprinkler Co, 38 Harlow St, 
Worcester 5, Mass. 








#1205 e SHEAR-TYPE CUTTER e 
Weighing only 40 Ib, Guillotine hydraulic 
shear cuts wire rope up to 1% in. and 
mild steel rod up to 3.4 in. in dia 
Manco Mfg Co, Bradley, Ill. 


P1231 « BUFFER SOLUTIONS—Cal 
ibrating any pH instrument can be done 
with new line of buffer solutions. Nominal 
pH values are 4, 7 and 9, actual, 4.01, 
6.86 and 9.16 at 25 C. 

Solutions are available in 1-pt-unbreak 
able noncontaminating reusable polyethy 
lene bottles on which are printed pH tem 
perature calibrations from 0 to 60 C. 
Leeds & Northrup Co, 4934 Stenton 
Ave, Philadelphia 44, Pa. 





P1237 e SELECTOR SWITCH—Eight 
to sixteen positions can be set up on the 
single dial. Pulling handle in selected po- 
sition starts the desired function; pushing 
it stops the action. 

Typical use on a 2-speed reversible lathe 
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PFI STANDARD 


for Shop Testing means 


uniformity of testing procedure 





Here is another Standard that has been adopted portance of economic considerations as well as 
by The Pipe Fabrication Institute to promote the technical and manufacturing factors that 
uniform testing procedure that can be effected result in better prefabricated piping. 

because of improvements in the methods of If you desire copies of this Standard without 
Qualified Fabricators during recent years. Like cost (and of others as issued) simply fill in coupon 


other PFI Standards, ES4 recognizes the im- below and mail to the offices of the Institute. 


THE PIPE FABRICATION INSTITUTE 
Devoted to the Technical and Economic Problems in Piping 
1108 CLARK BUILDING e« PITTSBURGH 22, PA. 





“Standardization” ASSURES QUALITY 


Standard Practice 


and PROMOTES ECONOMY 


Shop Hydrostatic Testing 


of Fabricated Piping 





The Pipe Fabrication Institute, 

1108 Clark Bldg., Pittsburgh 22, Pa. 

Please send me without cost the PFI Standards now ilabl f Published by 
also place my name on your ili list to recei dditi 1 THE PIPE FABRICATION INSTETt 
Standards as they are adopted. eee ttm " -P = 


4 bared @ 
108 CLARK BERL DINE 








wnmmee Mrokloms te Pip 
+ PEPPSOL RON 22. Py 
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S-E-C€O. COAL VALVES open and close 
with little effort because the gates of these valves are 
supported on roller bearing rollers and because the shafts 
are also equipped with roller bearings. Suitable dust seals 
prevent coal dust and moisture from entering bearings. 
If you want a coal valve that always rolls easily, a S-E-Co. 
Valve is your answer. 

Write for bulletin. 


STOCK ENGINEERING COMPANY 
715P Hanna Building * Cleveland 15, Ohio 














LPA 


... the PACKING 
that packs ALL “"™ 


ALLPAX is the universal packing for general 
service ... for all stuffing boxes of any size or 
shape ... for steam, water, air ammonia, oils, 
gasses, distillates, etc., where temperature 
does not exceed 600F. 

With ALLPAX there is no necessity to keep 
on hand a special packing for this or that use. 
You can standardize on ALLPAX for all gen- 
eral purpose uses and be assured of long-lived, 
economical service wherever it is used. 
ALLPAXé is a combination of long, tough fibres of asbestos, thin 
flakes of highest grade anti-friction metal, minute flakes of 
graphite, and a special non-liquid heat-proof lubricant, com- 
pounded to assure long-wearing, leak-proof, non-scoring packing 
for severe service. Its low friction cuts down power losses and 
improves efficiency. 

Special styles available for special service. 

Try ALLPAX once and you'll use it always. Distributors every- 
where. 


THE ALLPAX COMPANY, INC. 


Mamaroneck, New York 











reduced need for four magnetic controls 
to one and eliminated five pushbuttons. 
Cam sections are rated at 30 or 60 amp 
per circuit and built in multiple sections to 
individual specifications as to control and 
load circuit combinations. 

Arrow-Hart & Hegeman Electric Co, 
103 Hawthorne St, Hartford 6, Conn. 





P1216 e PINCH VALVE Wilcox 
pinch valve is applicable to any service 
except where the material being transport 
ed will damage rubber or where high tem 
peratures are involved. 

Valve consists of a rubber tube, pinch 
ing mechanism and housing. A steel yoke 
with two half-round steel members, which 
are brought to a closing position by a 
screw arrangement, comprise the operat 
ing or pinching mechanism. All operating 
parts, including the non-rising bronze 
screw, are outside the rubber tube and 
are contained in a sealed cast-aluminum 
alloy housing. 

Manufacturer says it provides excellent 
control, assures Jeakproof shutoffs, and 
gives Jong life under severe conditions. 
Ray Wilcox Co, 1436 Land Title Bldg, 
Philadelphia 10, Pa. 





P1251 e DIRECT-FLOW PUMP .- 
Five-inch stroke direct-flow pump series 
includes a 3-cylinder, 5-cylinder, 7-cylinder 


and 9-cylinder design. Horsepower ratings 


range from 100 for the 3-cylinder to 275 
for the 9-cylinder. All wearing parts are 
interchangeable except the main bearing 

Fluid-end has inverted design, with 
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creecesccr] PERFECT PIPE ENGINEERING DEMANDED 

Cutaway view showing construction of stainless 

seinem: EDR INFLAMMABLE, CORROSIVE SOLVENT 

embedded in sand and concrete, as used in the 

new Philadelphia Inquirer Rotogravure Building j 
Perfection is a word that is often overworked. However, here’s a case where “perfection” is actually an ac- 
complished fact. The solvent recovery system of the Philadelphia Inquirer's new rotogravure plant demanded 
that there be not the slightest defect in piping. And here’s why. The ink solvent, reclaimed in vapor form from 
the presses, is highly corrosive and inflammable. Consequently, every one of the thousands of welds in the 
stainless steel piping had to be perfect. Furthermore, most of the stainless steel piping is jacketed in carbon 
steel piping, and embedded in sand and concrete as shown in the drawing above. Obviously, this piping was 
installed for permanence, and maintenance and leakage could not be tolerated. This job required the pipe 
engineering “know how” we have acquired during 50 years of solving the most complicated piping problems. 
For your next high pressure, high temperature piping job, you can depend on our pipe fabrication methods to 


give you this same kind of perfection. Also, ask us about the Mitchell-Westport Joint which prevents weld metal 
protrusions inside the pipe without using backing rings. Write for our bulletin, “Something New in Welding.” 
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ROTOJET Junior Tube Cleaners offer advan- 
tages possessed by no other type. They are 
light in weight, fed easily with the hose, and 
shifted quickly from tube to tube. 

























The ROTOJET Motor is unusually powerful and 
efficient. It has only two moving parts, a shaft 
and a paddle. Positive contact, maintained 
between paddle and Rotocentric (egg-shape) 
bore cylinder, assures an undivided air stream 
and freedom from power loss. An air valve 
permits one-man operation. Models for 
straight and curved tubes .495” 1.D. up. Water- 
driven models for tubes .953” I.D. up. 


ROTOJET size, speed, and ease of operation 
offer a marked contrast with external cleaners 
costing many times as much. Send for new 
bulletin. 


Roto Heads are economical 
Roto Heads meet practically every clean- 
ing need. Expanding brushes and scrapers 
have. inexpensive replaceable elements for 


economical operation. 
7 
Expanding scraper and 


replaceable element 


Expanding brush, 
ball joint, replace 
able brush element 


Ae - me os) 


Sectional 
wire brush 


} sete 
Ye jinn 






Wire brush and adapter 


Newark 1, N. J. 
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stuffing boxes located at top of the pump. 
Designed with close clearance the fluid- 
end is composed of separate units that 
include the working barrel, stuffing boxes, 
suction manifold and valve units. The suc- 
tion and discharge manifolds are separate 
units that are bolted to a forged steel 
working barrel. 

Valve assemblies, including valve seats, 
are held in place by the manifolding and 
| are easily accessible. Stuffing boxes are 
| removable to permit adapting other size 
| plungers to the pump. Two sizes of fluid- 
ends permit using plungers of 1% to 3% 
in. in dia. 

Drive may be an internal-combustion or 
steam engine, an electric motor or steam 
turbine. Drive connections can be direct 
or through built-in gearing or by chain, 
flat or V-belt from extended crankshaft to 
prime mover, or through integral gear mo- 
tor or a separate speed reducer to prime 
mover. 

Aldrich Pump Co, Allentown, Pa. 











| 








P1211 e REVERSIBLE VALVE—Fox- 
boro Stabilflo valve is designed so it can 
be changed from “air to open” to “air to 
close” or vice versa without special tools 
or shutting down controlled flow. 

To reverse action of valve motor it is 
only necessary to remove housing assembly, 
rotate it %4 turn, and replace it. Design is 
now standard for Stabilflo valves in the 
commonest sizes. 

Foxboro Company, Foxboro, Mass. 


P1252 e ANGLE GEAR UNIT—Right- 
angle drive unit has special spiral bevel 
gears, case hardened, matched and lapped 
in pairs after hardening. Both input and 
output shafts are 1% in. dia, and are 
mounted in precision-tapered roller bear- 
ings. 

All shaft extensions have dirt and mois- 
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All production machinery will last longer — give better service — 
if the proper lubricant is used. That's why you will find it profitable 
to use high quality Tycol oils and greases in your plant. 

There’s a reason! No matter what your lubricating need — 
“EXTREME PRESSURE, high or low temperature, high speed or 
any other service condition — there’s a Tycol oil or grease suited to 
your specific requirements. 

Refined from the highest grade crudes, Tycol lubricants are ex- 
ceptionally resistant to breakdown which means greater economy 
... longer machine life for every type of equipment. 

Tide Water Associated will gladly recommend the Tycol lubri- 
cant that meets your particular requirements. Call, write or wire your 
nearest Tide Water Associated office today. 


free copy, write to Tide Water A 





INDUSTRIAL 
LUBRICANTS 


Boston e Charlotte, N. C. e Pitts- 
burgh e Philadelphia e Chicago 
Detroit e Tulsa e Cleveland 
San Francisco e Toronto, Canada 


TIDE WATER 
he associaten 


OlL COMPANY 


17 BATTERY PLACE - NEW YORK 4, N.Y. 


*LEARN WHAT THIS PRODUCT CHARACTERISTIC MEANS TO YOU — READ ““LUBRICANIA”™ 

This informative handbook, “Tide Water Associated Lubricania,” gives clear, concise descrip- 

tions of the basic tests used to determine important properties of oils and greases. For your 
Oi 
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y, 17 Battery Place, New York 4, N. Y 


REFINERS AND MARKETERS OF VEEDOL — THE WORLD’S MOST FAMOUS MOTOR OIL 
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The ALCO PLAN for 
DIESEL ECONOMY 





Flexibility and Low Cost 
Offered by ALCO 
Standardized Engine 


HE ALCO plan helps Diesel plants 

where flexibility, economy, depend- 
ability, and provision for future growth 
are important. In one size of stationary 
Diesel engine, ALCO offers unusual ad- 
vantages where multiples of 540 to 1,300 
horsepower can be used. 


LOW COST... This basic design, also used in ALCO 
switch engines, is quantity-produced to make 
both first cost and the cost of replacement parts 
unusually low 


FLEXIBILITY...You can fit fluctuating load curves 
more closely than with fewer engines of larger 
size, or of varied capacity 


LESS WEAR...This more efficient use of engines 
means less wear per installed horsepower. The 
unused capacity of operating engines at any time 
need not exceed the capacity of one engine. There 
is no wear on the idle engines. Larger engines 
would necessitate greater wear per installed horse- 
power, with resulting higher costs 


GREATER EFFICIENCY... With engines operating 
near rated load, fuel consumption is less and oper- 
ating conditions are better 


UNIFORM ENGINE WEAR... .W ith several units of the 
same size, engines can be operated in rotation, al- 
lowing planned inspection and maintenance with 
minimum “down time 


STAND-BY ECONOMY... When all units are the same 
size, stand-by capacity can be limited to one size 
of engine the same as all others. With a variety of 
engine sizes, stand-by capacity might easily have 
to equal the largest single unit 


SIMPLIFIED MAINTENANCE Uniform engine size 
means uniformity of replacement parts and of 
maintenance procedures; smaller stocks of parts; 
minimum of special tools; shorter “down time 


EASY GROWTH... As demand increases, gradual! 


growth can take place by adding extra units of 
the same size 


ALCO 


STANDARDIZED 
DIESEL ENGINES 





FREE BOOKLET GIVES DETAILS! 
AMERICAN LOCOMOTIVE COMPANY 
Dept. D-6, 30 Church Street, New York 7,N.Y 


Please send me your illustrated brochure 
on ALCO Standardized Diesel Engines 


Company 


| 
| 
| 
| 
Name | 
| 
Address | 

| 


City Zone State 


oe ee ae ae ee 


| 
| 
| 
| 


ture oil seals. The output shaft may ex- 
tend to right or left, or an optional through 
shaft provides extensions to both right and 
left. Capacities are from 6 to 12 hp, de 
pending on gear ratio. Available stock ra 
tios are 1 to 1, 2 to 1, 3 to 1, 3 to 2, and 
+ to 3. Other sizes are available on special 
order. The case is of high-grade cast iron to 
insure strength and durability. 

Dept 60, Ohio Gear Co, 1400 FE 179th 
St, Cleveland, Ohio. 





P1206 @ PYROMETER e@ Pyrovisor in 
dicates, recards, or controls temperatures 
up to 4000 F. Temperature-sensitive head 
produces a 99% response to a tempera- 
ture change within one second, says the 
manufacturer 

Bristol Co, Waterbury 20, Conn. 


* 


9° 





P1209 e INSULATION—A-Shie/d low 
temperature insulation, made of Styrofoam 
is a light and highly workable rigid ma 
terial that also acts as a moisture barrier. 
It resists mold growth, rot and decay. Jn 
sulation weighs about 1% to 1's lb per 
cu ft. 

The material can be cut and fitted rapid 
ly with ordinary tools and is suitable in 
cold-storage units, chemical processing 
plants, oil refineries and any other appli 
cation on pipelines where temperatures 
range from 175 F to minus 250 F. 
Robinson Industries, Coleman, Mich. 


P1240 e OSCILLOGRAPH Light 
weight oscillograph is especially designed 
for service in schools, colleges, and indus 
trial laboratories. New Type PM-18 instru 
ment may easily be operated by inexperi- 
enced personnel, in laboratory or in the 
field. It can be used either for visual indi 
cations or for taking oscillograms of cu 
rent and voltage phenomena. 

While the standard model is equipped 





=GAS OR OIL 


Don’t let Winter unnecessarily in- 
crease your power costs. Have Todd 
burners—save up to 10% on your 
fuel and maintenance bills . . . get 
greater power capacity. Let skilled 
Todd specialists, backed by 35 years 
of Todd experience, engineer your 
boiler plant for utmost economy... 
replace your obsolete equipment... 


provide efficient new installations. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 





COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 
See the Classified Telephone Book 


NEW YORK * BROOKLYN * ROCHESTER 
BUFFALO * HOBOKEN * NEWARK * PHILADELPHIA 
HARRISBURG * YORK * PITTSBURGH * CHICAGO 
RALEIGH *CHARLESTON, S.C. * BOSTON: SPRING- 
FIELD, MASS. * BALTIMORE * WASHINGTON 
RICHMOND, VA. * ATLANTA * BIRMINGHAM 
CLEVELAND * DETROIT * GRAND RAPIDS * TAMPA 
GALVESTON * SAN ANTONIO* DALLAS * HOUSTON 
TULSA * MOBILE * NEW ORLEANS * SHREVEPORT 
DENVER * SALT LAKE CITY * LOS ANGELES * SAN 
FRANCISCO * SEATTLE * MONTREAL * TORONTO 
BARRANQUILLA * BUENOS AIRES * LONDON 
HAVANA * PUERTO RICO * ORANGEBURG, S. C. 
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NOT JUST A BALL > NOT JUST A ROLLER 


> S 


Typical Dodge-Timken power saver. This is the Type C Pillow Block. Made by Dodge Manufacturing 





+ ° 
< 


Corporation, Mishawaka, Indiana. 


smoothing the pathway of power 
to prevent loss 


Do you ever give a thought to the power loss 
potential existing between source and point of 
application due to old or inadequate power trans- 
mission equipment? 


Wherever power has to force its way through a 
transmission system infested with friction, there 
is bound to be loss. Is your power transmission 
system in this class? It will pay you to find out 
now, and to take steps to replace obsolete, waste- 
ful equipment with modern Timken bearing 
equipped line shaft hangers and pillow blocks. 


RINGS 





THE TIMKEN TAPERED ROLLER Co 


POWER : be 249 


BEARING TAKES RANIAL © AND THRUST 


Timken tapered roller bearings not only elim- 
inate friction, thus saving power, they carry 
radial, thrust and combined loads; simplify lubri- 
cation; and hold rotating parts in constant align- 
ment thus saving time and lengthening equip- 
ment life. Throw out the power wasters — put 
in power savers. Make sure the trade-mark 
“TIMKEN” appears on every bearing you use. 


THE TIMKEN ROLLER BEARING COMPANY 
CANTON 6, OHIO - Cable Address “TIMROSCO” 


Guia, 


= Progress for 50 Years 


Smoothing the Path of 


LOADS OR ANY COMBINATION 


—, 

A) 

ew 
f 
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Here’s the Equipment Which Will Give You 
GREATEST EFFICIENCY 
and ECONOMY 

in Metered Pressure Pumping 
of Chemicals for: 


pH CONTROL 

PRECIPITATION 

STABILIZATION 

CORROSION CONTROL 
STERILIZATION 

COAGULATION 

ODOR, TASTE AND COLOR CONTROL 
SLIME AND ALGAE CONTROL 
DELIGNIFICATION CONTROL 


e NO STUFFING BOX OR RUNNING SEAL 
@ HYDRAULICALLY-BALANCED DIAPHRAGM SEAL 
© POSITIVE DISPLACEMENT PISTON MEASUREMENT 
eo FLOW RATE ADJUSTABLE WHILE IN OPERATION 
e OIL-BATH LUBRICATION OF ALL MOVING PARTS 
e UNITS AVAILABLE 
FOR MANUAL OR - 
AUTOMATIC CONTROL 


> 
* *~ 
SS 


Lapp 
JURY Vi 44)4° 


PISTON-DIAPHRAGM CHEMICAL PROPORTIONING PUMP 


WRITE for Bulletin 262 with complete description and specifications. 
LAPP INSULATOR CO., INC., PROCESS EQUIPMENT DIVISION, 152 MAPLE STREET, LEROY, MY 








with two elements, it can be turnished 
with three or four if desired. Oscillograph 
uses a new, improved type of galvanometer 
The 2-element model is furnished with a 
film pack for processing one or more rec- 
ords before the complete set of negatives 
has been exposed. 

General Electric Co, Schenectady 5, 
N. Y. 




















P1250 e PUMP VALVES — Designed 
for reciprocating units pumping nonabra 
sive fluid, these valves and seats are bronze 
alloy with a special phenolic valve plate 
for operating temperatures up to 300 F and 
pressure to 750 psi. For temperatures up 
to 950 F, valves are made of a corrosion 
and heat-resistant nickel-copper-chromium 
cast iron. 

In the 3-web seat, center guide post is 
cast as an integral part of the hard bronze- 
alloy seat to eliminate a threaded connec- 
tion. The free-tilting phenolic valve plate 
opens with very little suction pressure. 
Life of this plate can be doubled by re 
versing it when one side becomes worn. 

The conical valve spring offers only 4- 
lb resistance and can compress to %%-in. 
high with no coil clash. Threaded valve 
and spring retainer is recessed to prevent 
damage to the conical spring when valve 
is fully opened. 

American Iron & Machine Works Co, 
531 North Indiana St, Oklahoma City, 
Okla. 





P1253. e DEMOUNTABLE - HUB 
SPROCKETS—Practically any speed ra 
tio desired may be obtained from stock 
demountable-hub _roller-chain sprockets 





manufactured in a pitch range from 1% 
through 1% in. Sprockets are made of a 
steel plate, bored and drilled, to which a 
machined cast-iron hub is attached by 
heat-treated capscrews. 

Hubs have standard keyway and two set 
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Ric-wih 


PREFABRICATED PIPE UNITS 


The most recent extension of the Ohio Edison 
Company’s Central Heating System in Akron, 
Ohio was speeded to completion by the in- 
stallation of these “around-the-corner” Ric-wiL 
Pre-fabricated, Pre-insulated Pipe Units. 


With 14” pipe and insulation housed in cor- 
rugated ingot iron conduit, factory prefabri- 
cated to the above configuration, these units 
are among the many Ric-wiL sub-assemblies 
forming the 975 foot artery which supplies 
steam from Ohio Edison’s Beech St. Plant to 
various distribution centers. 


For more complete detailed information on Ric-wil Insulated 
Piping Systems write: The Ric-wil Company, Cleveland, 
Ohio, Department 5U. 


December 1949 


Specified Ric-wiL Units exemplify Ric-wiL’s 
scientific approach to piping problems with 
resultant efficiency and economy. Ric-wiL Units 
are accurately designed and shaped to permit 
free flexure of entire piping systems in all planes 
with a minimum lineal footage of piping. 


Prefabrication is under rigid engineering con- 
trol with exact adherence to specifications, 
assuring simplified, low-cost installation and 
dependable, uninterrupted service with long 
life and outstanding durability. 


. 
INSULATED PIPING SYSTEMS 


THE Ric-wiL COMPANY + CLEVELAND, OHIO 


REPRESENTATIVES IN PRINCIPAL CITIES 





















Highest Efficiency—Quiet Operation 
Combined in Wing Forced Draft Blowers 








Phantom view of Wing Axial 
Flow Blower showing Voltrol 
Vanes. Note flanged dis 
charge outlet for ease in con 
nection. 


L.J. Wing Mfp.Co. 
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Rugged, reliable Wing Axial Flaw Forced Draft 
Blowers are adaptable to any boiler—assure the 
constant flow of forced draft that means better com- 
bustion. lower fuel costs. These compagt -blowers 
are ch terized by highest head efficiencies (as 
high as 94%). ease of control, exceptionally quiet 
operation. and simple. sturdy design. Built- in Wing 
Voltrol Vanes (capacity g ) are 
actuated by an externally balanced lever. and as- 
sure the most precise degree of draft control. A 
reduction in air volume is accompanied by a reduc- 
tion in h i over a wide range. 
Voltrol Vanes may be adjusted manually. or com- 
pletely automatic operation may be had by con- 
nection to any d b control device. 
Volume control may also be attained by the use 
of variable speed motors, which provide ample 
power for maximum loads, with economy for run- 
ning loads. Efficient fans are mounted on motor 
shafts, and the entire unit is sturdily supported 
inside the cylindrical casing. 














A bulletin coniaining complete information on 
Wing Axial Flow Blowers may be had by writing 


50 Seventh Avenue, New York 11, N. Y. 


Factories: Newark, N.J. and Montreal, Canada 


AXIAL FLOW 


BLOWERS 








screws. Bolt holes in sprocket plate and 
hub are jib drilled to permit interchanging. 
Plate sprockets may be replaced on the 
hub without removing hub from the shaft. 
Larger or smaller plates may be used on 
the same hub to give seasonal specd 
changes, and for replacement purpose-. 
Sprockets are made of steel, and may be 
reversed when worn to present new tooth 
surfaces to the chain, thereby doubling 
life of the sprocket. 

Fort Worth Steel & Machinery Co. 
3600 MeCart St, Fort Worth, Texas. 





P1207 e PIPE THREADER e Porto- 
Drive portable pipe threader weighs only 
14 Ib. One man can operate it to thread 
pipe up to 6 in. in dia in any position. 
Device can be driven by any Y2-hp heavy- 
duty electric drill 

Muncie Gear Works Inc, Muncie, Ind. 


P1217 e PRESSURE SNUBBER .- 
Made with a cartridge of compressed 
powdered stainless steel and a steel body. 
device reduces or eliminates pulsations of 
gage pointer. It is available for service 
pressures up to 10,000 psi. 

Helicoid Gage Div, American Chain, & 
Cable Co, Bridgeport 2, Conn. 





P1234 e VARIABLE-SPEED MOTOR 
—Vertical Speed-Trol motor is available 
with integrally built helical gears, laby- 
rinth seals, heavy-duty ball bearings, and 
the new streamlined case. Another feature 
is the fingertip control of speed with the 
large easy-to-read speed indicator. 

Motor is designed for infinite speed ad 


POWER - ember 1949 




















this unique 


“Using the identical equipment, 
the same type of fuel, and at no 
extra cost—we increased our power 
output as much as we might have 
gained with an additional new unit. We accomplished 
this with a few simple adjustments which we made 
upon the advice of a Cities Service representative after 
an analysis with the Industrial Heat Prover.” 


aygeSTin. CONTR 
FREE! A fact-filled booklet en- ‘wats 


titled “Combustion Control for 
Industry” is available upon re- 


quest. Use coupon at right. 





instrument 


THE INDUSTRIAL HEAT PROVER is a flue gas analyzer. It 
tells quickly, accurately and continuously how much 
fuel is wasted by needlessly heating excess air .. . and 
how to correct this loss. There is no charge or obli- 
gation to you for a demonstration of this service. If 
you feel that your operation could profit from scien- 
tific control of combustion, get in touch with our 
nearest office or write for the free new booklet below. 


ee ee eee 7 
| Cities Service Oil Company i 
| Sixty Wall Tower, Room 524 | 
| New York 5, New York | 
| Please send me without obligation your new booklet en- | 
| titled “Combustion Contro! for Industry.” ] 
| | 
| NAME | 
COMPANY 
| ADDRESS | 
| CITY STATE | 
_ RE eR RN eee ERE eT lal 


= CITIES © SERVE ——— 


POWER ° |[ ber 949 193 








justment through either the fingertip con- 
trol on the motor or mechanical, electrical 
or lever-type controls. The Speed-Trol’s 
power unit is the famous Klosd-Tite motor, 
built integrally with pulleys, shafts and 
belts. 

Sterling Electric Motors, Inc, 5401 
Anaheim-Telegraph Rd, Los Angeles 
22, Calif. 





| 

BELMONT FLAX PACKINGS P1215 « ATOMIZING VALVE—Avail 
Seal Securely and Last Longer? | able in all capacity ranges up to 2000 gpm, 
q <s ESS xe ess | Belco atomizing valve insures uniform 
1 We possess complete facili- a ‘ Sa | atomization under varying load conditions 
ties for their manufacture. j ; yy. 4 when used on deaerating heaters, vacuum 
Neer eee | deaerators and hot-process softeners. Valve 
2 Belmont controls the pur- +3 5 operator may be actuated by either a float 
chase of the raw flax fibre. It or) ence ti 4 «| «or differential orifice. Balanced inner-valve 
is carefully selected for length, na 24 ‘ a . design gives accurate and sensitive control 

strength and softness. — regardless of line pressure. 


e LM | Ree | Beleo Industrial Equipment Div, Inc, 

3 The steps of hackling, Best quali : 103 Iowa Ave, Paterson 3, N. J. 

spreading and drawing of suit- ct 

able rovings are all accom- lini = 

plished within the Belmont SG eae , P1254 e CLUTCH FACING—Made of 

plant. ‘ 7 asbestos-metallic yarns, this spiral-wound 
0.20 e . +X y . facing matches specific action of any clutch 

Pence ss ee Of aie : akg : be, design. This facing offers the flexibility 

ubricating an finishing ofthe | abe a Pe i desirable in handling during installations, 

completed packirigs cre under } 


_ Dep IA SET has low torque variation under a wide 
expert supervision. ‘ YrMerY? range of temperature and load conditions 


Try them... in the blue box ONT 404 (Coil) — Pure — _ —— chatter in all engagements— 
ft i iength i orward or reverse. 

with the orange-colored trade hfe ct.apet ee ve Johns-Manville, 22 East 40th St, New 

mark. is : York 16. N. Y. 

Distributors located in every 

large industrial center, are 

ready to serve. Or, write on 

your company letterhead for 

catalog No. 40. 


SOMA ssinont 203, (Cai) — Line oh 
AND RUBBEp pr Huo selected. quality. 


B 
Viler and Sepyj 
Iv 


a Streets 


Philadeiphi. 37 p 
a 


P1208 e PIPE STRAINER — Strainer 
is designed to protect steam traps, reduc- 
ing valves, and temperature-control de- 


(Continued on page 200) 
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\Water 


Conditioning 
Problems? 








THESE BULLETINS 
MAY HELP YOU BETTER 
UNDERSTAND THEM! 


OUR DAY AT THE PLANT is full enough 
without having to spend time and effort 
solving your own water conditioning problems. 
Why not let specialists do this work for you? 


Allis-Chalmers’ background in treating both 
high and low pressure plants can aid you in the 
selection of the correct process and right equip- 
ment for your plant. Long experience of A-C 
engineers in all types of water treatment is 
your assurance of dependable service. 
A-C water conditioning service includes: ~< 
1. Corrective Chemicals —for external and in- bite Fh 
ternal boiler water treatment ... designed for dian 
silica removal and control of scale, corrosion 
and carryover. Specially prepared scale and 
corrosion inhibitors for all heat exchange cycles 
. dependable reagent chemicals. 


2. Equipment—Hot and Cold Process Softeners 
. Sodium and Hydrogen Zeolite Softeners senwasecenoncesessseg 
. Degasifiers . . . Deionizers . . . Chemical ALLIS- CHALMERS, 952A SO. 70 ST. 

Proportioning and Feeding Equipment . a 

Chemical, Booster and Filter Backwash Pumps 
. Oil Removal and Water Filters. 


‘ 


Please send me: 


() 6385A Chemicals and Equipment, Analysis Instruc- 
j tions and Price List 
3. Comprehensive Consultant Services—surveys, 

reports . . . complete chemical and X-ray an- 


alytical service . . . special studies. 


Descriptive A-C literature offers valuable in- ry 


formation. Call your nearest A-C Sales Office. 
A 2537 


(.) 6611 Description of Hot Process Water Softeners 
[] 7107 Sodium Zeolite Softeners 


Company 


Title 


Lunn ee ee en eee ee eee nee ene 
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NO OTHER TRAMP IRON 

SEPARATOR OFFERS 

THIS COMBINATION OF 
ADVANTAGES 


e@ No operating cost 


@ No wiring, no electrical 
accessories 


e Completely Automatic 
e@ Extra high strength Alnico 
@ Simple to install 


@ No maintenance 





















*Reg. U.S. Pat. Office 


Di 


S 
MAGNETIC ‘A 
SEPARATION ‘Meh 


Reg. U.S. Pat. OF 





Stop Tramp Iron 
with a Dings Non-Electric 


Alnico Perma*- Pulley 


ROUND-THE-CLOCK protection 
against tramp iron damage to your 
pulverizers, crushers and other ex- 
pensive machinery is provided at no 
cost by the AUTOMATIC Perma- 
Pulley. Its magnetic permanence is 
guaranteed for the mechanical life of 
the installation. Its magnetic strength 
is certified. It requires absolutely no 
more attention than any conveyor 
head pulley because it is non-electric. 

It is powerful—gives edge to edge 
protection that allows no dead spots 
for tramp iron to slip through. Built 
in a new advanced design of highest 
grade Alnico, the Perma-Pulley is 
backed by over 50 years’ experience 
in the manufacture of magnetic sepa- 
rators for all industry — your assur- 
ance of maximum satisfaction. Ask 
for Bulletin C-1007A. 


DINGS MAGNETIC SEPARATOR CO. 
4765 W. Electric Avenue 


Milwaukee 14, Wis. 


“Separation Headquarters Since 1899” 





types of Foote’s new line of Maxi- 
Power enclosed helical gear drives 


METERS AND INSTRUMENTS, 
MECHANICAL 


T21 COMBUSTIBLES RECORDER 

- Bailey Meter Co, 1050 Ivanhoe 
Rd, Cleveland 10, Ohio. 16-page bulletin 
No. 150-A features design improvements 
and new applications for the sailey 
combustibles recorder 


™2? INDUSTRIAL THERMOMETERS 
a Precision Thermometer & In 
strument Co, 1402 Brandywine St, Phils 

delphia 30, Pa. 16-page booklet “E” 
covers industrial thermometers. Graphic 
pages illustrate all basic models, sizes 
forms, and attachments with simplified 
application data for selecting the prop 
er thermometer for any industrial 
installation 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 

U25 CORROSION SERVICE PIPING 

Taylor Forge & Pipe Works 
P O Box 485, Chicago 90, Ill. 32-page 
catalog No. 485 discusses stainless-steel 
and nickel alloy anti-corrosion and 
anti-contamination piping 





U2 AIR-RELEASE VALVES Sim 

plex Valve & Meter Co, 68th & 
Upland Sts, Philadelphia 42, Pa. 8-page 
folder No. 1200 presents Simplex air re 
lease valves for water, sewage and 
industrial use 


U27 AIR VALVES—Bellows Co, 222 
W Market St, Akron, Ohio. 12 


page brochure No. AV100 gives infor 
mative data on a series of 2-, 3- and 
4-way valves for remote control of 


standard air cylinders or for incorpora- 
tion in existing air systems 


U2 CORROSION-RESISTING PLUG 
VALVES—Duriron Co, Dayton 1 
Ohio. Single-sheet form No. 640 shows 
Durco Type D, top-lubricated, corro- 
sion-resisting plug valves 


U2 EXPANSION JOINTS Jadger 

Mfg Co, 260 Bent St, Cambridge 
41, Mass. Series of 4 bulletins tell about 
the skilled labor, plant facilities, and 
equipment used in the production of 
Badger expansion joints and other 
products 


u3 SEAMLESS PIPE — Babcock & 

Wilcox Tube Co, Beaver Falls 
Pa. New price sheets are available for 
both Grade A and B plain end random 
length, seamless, carbon-steel mer- 
chant pipe in nominal pipe sizes—1% 
in and under, in standard weight 
(Schedule 40), extra heavy weight 
(Schedule 80), and double extra heavy 
weight 


PRIME MOVERS AND ACCESSORIES 


V5 DIESEL PUMP—Caterpillar Trac- 
tor Co, Peoria 8, Ill. 12-page fold- 
er No. 12484 contains general informa- 
tion on how various jobs in the mining, 
irrigation, dredging, and water-supply 
fields have been solved by the installa- 
tion of diesel power 


Laval Steam Turbine Co, Trenton 
, N. J. 24-page catalog No. 4200 covers 
De Laval multistage turbines. Catalog 
points out flexibility of turbine drive 
and also shows basic types of the firm's 
turbines for different operating condi- 
tions and applications up to 20,000 hp 


V6 MULTISTAGE TURBINES - De 
2,N 


V7 PUBLIC UTILITIES EQUIPMENT 
—Caterpillar Tractor Co, Peoria 8, 
Ill. 8-page form No. 12438 describes the 
varied applications of equipment and 
engines in the field of public service 


W17 CHEMICAL PROPORTIONING 
PUMPS —Nelson Chemical 
Pumps, Box 2235, Casper, Wyo. 12-page 
bulletin consists of specifications, design 
and construction features of Nelson 
chemical proportioning pumps including 
self-propelled, synchronized and motor- 
ized drive 


wis SELF-PRIMING PUMP — Dur 
iron Co Ine, Dayton 1, Ohio 
4-page folder No. 816 features the new 
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HEAT IMPRISONED 


BY KaM “FEATHERWEIGHT.’ 85’ MAGNESIA PIPE INSULATION 


The fuel dollars, the power dollars, the 
production dollars, are what cannot 
escape at will, where K&M ‘“‘Feather- 
weight” Insulation imprisons the heat. 
K&M “Featherweight” cuts, fits and 
handles without waste effort and 
material. Maintenance expense is 
warded off, too, by the high physical 
strength of ‘‘Featherweight” and by 
its resistance to adverse atmospheric 
factors. 


Modern high-strength lightness in a 
material with the inherent multi- 


cellular structure to keep heat in its 
place, is achieved by the K&M way 
of correctly compounding clean 
Asbestos Fibre with basic Carbonate 
of Magnesia. 


Temperatures to 600° F don’t over- 
tax K&M 85% Magnesia Insulation. 
You can get it in all standard dimen- 
sions. You’ll get assured economies, 
as with all the other K&M insulation 
materials. Your K&M_ Distributor, 
an insulation expert, is ready with 
intelligent help for you on any points. 






KEASBEY & MATTISON 
COMPANY ¢ AMBLER ¢ PENNSYLVANIA 
In Canada—ATLAS ASBESTOS CO., LTD., MONTREAL, 






TORONTO, WINNIPEG and VANCOUVER 
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HANDSOME DOES AS 
HANDSOME IS IN 
THE PLANT OF J &J 
CORRUGATED BOX C0., 
Fall River, Mass. 


INSULATION CONTRACTOR: 
Armstrong Ccrx Co. 


Standard thick K&M 
"Featherweight" with can- 
vas jackets, on all piping 


K&M 85% Magnesia 
Blocks on all flanges, with 
cement and canvas jacket 
finish. 


K &M Asbestos Cement 
and canvas jacket finish, 


on all fittings 
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TRI-LOK  rectancurar 
OPEN STEEL FLOORING 


OPENINGS Sana 


EVENT Pas 


Tri-Lok strength is obtained by truss 
action through twisted cross-bar, curved 
in opposite directions at each bearing-bar. 
Standard openings in Tri-Lok Rectangular 
Steel Flooring are 1'' x 37,''—other size 
openings can be supplied as required. 

Diagonal, or Super-Safety U-type Floor- 
ing, and stair treads of all types, are 
available. Bulletin KF 1140 describes the 
construction features of Tri-Lok Open 
Steel Flooring. 


DRAVO CORPORATION 


Nationa! Distributor for the 
Tri-Lok Company 


Dravo Bidg., Pittsburgh 22, Pa. 


Sales Representatives 
in Principal Cities 


COMBUSTION 
ENGINEERING 


for power plant men 
Become a trained combustion 
Engineer the easy HAYS way. 


Firemen, engi- 


neers, fuel and 
equipment men, 
etc., can earn 
bigger pay by 
becoming a 
Hays trained 
combustion en- 
gineer. Many 
employers rec- 
ognize a HAYS- 
TRAINED 
engineer as a 
better man. Just 
a litele of your 
spare time re- 
quired for the 
easy - reading 
Hays Home Study Course. Hundreds of 
others have made better jobs for them- 
selves through Hays training. So can YOU 
Approved for Gi 
30th year 
Dept 


Write today for free book. 
HAYS SCHOOL OF COMBUSTION 
112 430 N. Michigan Ave., Chicago 11, Ill. 
a eS Se aes ee Pe 
Dept. 112 HAYS SCHOOL OF COMBUSTION 
j 430N. Michigan Ave., Chicago 11, II. 


State 


Name___ 
ag 
City 


Company Name 


Model 40 Series R 
self-priming 


wi9 


corrosion-resisting 
Durcopump 


CENTRIFUGAL PUMPS- 
Goulds Pumps Ine, Seneca 
Falls, N. Y. 8-page brochure furnishes 
design features, performance curves 
and specifications on Goulds stainless- 
steel centrifugal pumps 


WATER TREATMENT 








X FEEDWATER TREATMENT—E F 

Drew & Co Inc, 15 E 26th St, New 
York 10, N. Y. 4-page technical bulletin 
discusses anti-precipitating agents for 
prevention of.scale, deposits and corro- 
sion in cooling-water systems, service 
vater lines, heat exchangers and other 
process equipment 


xX SEWAGE TREATMENT — Ameri- 

can Well Works, Aurora, Ill. 24- 
page manual No. 149 graphically illus- 
trates and describes American processes 
and equipment for sewage and indus- 
trial-waste treatment 


xX COMPRESSION DISTILLATION - 

Arthur D Little Inc, 30 Memorial 
Drive, Cambridge 42, Mass. 4-page fold- 
er explains the principles of compres- 
sion distillation and its present indus 
trial applications. Distinctive features 
are listed 


OTHER EQUIPMENT 


Z1 MULTI-JET CONDENSERS 
Schutte & Koerting Co, 12 
Thompson St, Philadelphia 22, Pa. 12 
page booklet No. 5-A covers SK low- 
level multi-jet condensers. Sizes, capac 
ities, over-all dimensions and weights 
as well as properties of saturated steam 


are included in tabular form 
Z18 CORROSION - RESISTING 

LOYS AND EQUIPMENT—Dur- 
iron Co, Dayton 1, Ohio. 12-page gen 
eral catalog M condenses data published 
in 54 separate bulletins on corrosiv« 
resisting equipment and alloys. 

TELEMETERING SYSTEMS 

General Electric Co, Schenectady 
5, N. Y. 20-page bulletin No. GEA-5233 
features newest GE telemetering equip- 
ment for electric-power distribution 
ind industrial aplications. Detailed in 
formation the frequency-, torque- 
balance- photoelectric-type tele- 

ters is also given 


WELDING 
TRODES—A 
Co, 230 Park Ave, 
4-page folder No 


RODS AND ELEC- 
merican Brake Shoe 
New York 17, N. Y 
CC-3 is a selector and 
comparison chart that lists Amsco’'s 
welding rods and electrodes and indi- 
cates the type of service for which each 


is designed 
Z21 PIPE AND CONE UIT MARKERS 

W H Brady Co, Dept 93, 815 N 
Third St, Milwaukee 3, Wis. Bulletin 
No. 144 describes and illustrates new 
self-adhesive Quick-Label pipe marker 
for identifying small-diameter pipe and 
conduit from %-2 in. diameter. Other 
sizes of markers for large pipe and 


conduit are also included. 
Z2 STEEL PRODUCTS—Black, Siv- 

alls & Bryson, Inc, 720 Delaware, 
Kansas City 6, Mo. 20-page booklet, en- 
titled “Products for the Chemical In- 
dustry,” describes 12 different products 
of interest to the chemical industry 
Also includes gas dehydrators, tubular 
heaters, indirect heaters, chemical 
feeders, gas scrubbers, wood and steel 


tanks, et 
223 REFINERY EQUIPMENT 
Black, Sivalls & Bryson Inc, 7 
Delaware, Kansas City 6, Mo. 20-pa 
catalog, entitled “BS&B in the Refining 
Industry,” features refinery products 
including information on BS&B heaters, 
separators, safety heads, relief valves, 
flame-arrestor combinations, fuel va- 
porizers, storage tanks, mufflers, etc 


John Nooter Boiler Works Co, 1400 S 


Second St, St. Louis 4, Mo., has changed 


AL- 





its name to Nooter Corp. 


MAY 
3 ee 


SLAG REMOVAL 


ee 


@ Have you figured what pores 
removal costs are... In boiler . 
time...labor...fire box damage! 

Results in a rapidly increenens 
number of plants having, #n5 
removal problems show that — 
SR Series Combustion Cata = 
have lowered the specific oe 
of slag from as high as 2 sed 
low as 0.6, making the seg 28 nBy 
and friable so that it falls off or 
more easily be removed. : - 

In addition, Nalco SR Chemicas 
improve combustion of py = 
fuels, REMOVE SOOT and p 
mote fuel savings. 

Check with your Nalco Rep 
sentative or write direct for 


details. 
LUMINATE CORPORATION 
WATTONAL F Place * Chicago 38, Ilinois 


dressed to 
nquiries should be addre 
Cone intted. Burlington, Ont., Canada 


PRODUCTS 
Serving Industry through 
Practical Applied Science 








BATTERIES 


the Diesel Cranking Battery designed specifically for the job 


Exide Diesel Cranking Batteries 
discharge at high rates and maintain 
high voltage. Rugged construction 
keeps them steadily on the job, day after 
day, under the most rigorous service 


conditions ... and in all climates. 


Use Exide Diesel Cranking Batteries 
on trucks, buses and off-the-highway 


equipment... for raiiway and marine 
service ...in power plants and other 
Diesel applications. Their use assures 
dependable performance, long battery 
life and low cost maintenance. 


Exide engineers will be glad to help 
you solve any of your Diesel crank- 
ing problems. 


1888...DEPENDABLE BATTERIES FOR 61 YEARS...1949 


“Exide” Reg. Trade-mart U.S. Pat. Of. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 + Exide Batteries of Canada, Limited, Toronto 
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N U 6 E NT large-capacity filters 


..-filter ALL THE OIL EVERY CYCLE 
BEFORE it goes to the bearings 








Nugent bag-type lube and fuel oil filters remove contaminants and dirt as soon 
as they get into the oil and none is by-passed to the bearings. IT'S THE OlL YOU 
BY-PASS THAT DOES THE DAMAGE. That the by-pass partial filter is outmoded 
and dangerous when used alone is 
proved by actual field tests, wherein 
bearing renewals showed a decided 
ae drop after the adoption of Nugent 
Gamer full-flow filtering. 
en Further, Nugent bag-type lube and 
-Wey . . 
Br-pons fuel oil filters with expendable bags 
have 20 times more filtering area than 
other filters of comparable size. Using 
a Nugent filter, you'll be able to clean 
more oil per hour, with fewer changes 
of filter elements. This is particularly 
important in full-flow systems, where 
al! the oil in circulation each cycle is 
being cleaned. 
The illustration above shows a Nugent full-flow filtering system. Note that 
the oil is handled by the engine oil pump — no other pump is needed. Filtering 
systems of this kind are ready for power equipment of any size. Ask a Nugent 
engineer to give you full details. 
The diagrammatic view below shows the tremendous filtering surface of a Nugent 
bag-type pressure filter. The bag, designed to be used and discarded, is made of 
a closely woven lintless mate- 
rial which removes particles 
as small as a few microns and 
delivers oil 99.8 per cent 
clean. This type of filter is 
ideal for filtering all the lube 
oil in circulation every cycle 
before the oil goes to the 
bearings, thereby removing 
the dirt as soon as it gets in 
the oil, and retarding the 
formation of sludge and 
acidity. The dirt-filled bags 
are easily removed without 
tools, and are inexpensively 
replaced. 












_ Engine 


Discharge 





OACRAMMATIC SRETCH OF BUGKNT 
GAG TYPE PRESSURE FULTER 
FOR LUBE OF FULL On 


















































Citan on 





There's a bulletin giving complete information on Nugent bag-type filters. Write for your copy today 


Wm. W. Hagend % Co., Inc. 
402 W. Hovattege Ave. CHICAGO 22, ILLINOIS 


’ FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC ONE 
OILING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS q 
Representatives in Boston * Cincinnati * Detroit © Hous © be Sita Cale. © Sen Ansles* 
Minnenpolia * Mew Orleans + New York © #I hia © Pottlend, Ore. © San Froncice 
: * ®. Lovis + Toke © Repressstarives ia Constla: Montreal » © Vancouver 


oP aaa 
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NEW EQUIPMENT BRIEFS 
(Continued from page 194) 
vices. Sizes range from % to 2 in. for 
steam pressures up to 250 psi or cold 
service to 400 psi. Cast-steel units are avail- 
able for steam pressure to 600 psi in sizes 
from %4 to 4 in. 

Special features include monel-screen 
extra-heavy semisteel body with self-cen- 
tering screen guides, easily removed screen, 
and gripping lugs on inlet and outlet 
bosses. Manufacturer guarantees this 
strainer against defects in material and 
workmanship for one year. 

Strong, Carlisle & Hammond Co, 
Cleveland, Ohio. 





P1245 e MICROHM METER—Model 
151-S microhm meter is a 5-range instru- 
ment for checking low-resistance values in 
circuit-breaker contacts, cable joints, bus- 
bar connections, limiters, windings, material 
tests, etc. Microhm ranges are 0-75, 0-750, 
0-7500, 0-750,000 microhms. 

Instrument is powered by self-contained 
standard dry cells. Internal shield protects 
against stray field effects. Dimensions are 
8x10x6 in. Weight is 18 lb 
J W Dice Co, Englewood, N. J. 





P1238 e BATTERY CHARGER — De. 
vice charges 200 to 500 amp-hr lead-acid 
batteries of 12, 15, 16 and 18 cell capacity, 
and/or 150 to 450 amp-hr nickel-iron bat- 
teries of 20, 24, and 30 cell capacity. Unit 
consists of a separately excited motor- 
generator set with a no-load voltage control 
of 30 to 60 v, plus a voltage-drop control. 

Controls are handled by standard, air- 
craft type, carbon-pile regulator. This regu- 
lator has two coils, one a voltage coil con- 
trolling amount of voltage drop for a given 
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Federal Works Agency Photos 


WT 


New $8,000,000 
WEST HEATING PLANT 
Washington, D, C. 


Served By 


Vo gt FORGED STEEL ADDITIONAL ORDER NOW BEING 


FABRICATED FOR THIS PLANT 


CESTESUAS HEATER Principal Data, Each Unit 


220,000 pounds steam per hour capacity 
Steam and water drum is fusion welded 
and designed for 400 pounds S.W.P. 


Sinuous forged steel tube headers. Water 
cooled furnace walls. 


HENRY VOGT MACHINE CO. BRANCH OFFICES: 


New York ¢ Philadelphia © Cleveland 





Louisville 10, Kentucky Chicago © St.Louis © Dallas 
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Sure they look good —_— 
but it’s what’s inside that counts! 


With over half a century of experience and hundreds of instal- 
lations you can be sure Ellison Gages are good through and 
through. 


STRAIGHT LINE POINTER DRAFT GAGES 


Diafram type, stationary and marine use. A high power, free 
floating pure silk diafram with o travel of .25 to .75, a dis- 
placement 8.4 to 17.5 cubic inches at 1” pressure. Request Bul- 
letin 24-B. Bell type, stationary use, 2'/2" travel—Bulletin 22. 
Translucent glass scales and labels. 


INCLINED DRAFT GAGES 


Ellison Inclined Gages with upward inclined 
tube. No oil in tube over scale at zero, .2” 
oil head, constant zero with wide room tem- 
perature changes. Level and Tube replaced 
in field. Request Bulletin 9-F. 













GAS ANALYZERS 
Combustion testing set available with necessary equipment for the 
analysis of CO2, O2 and CO—complete with Flue Gas Thermometer. 
Request Bulletin 20-F. 


ELLISON DRAFT GAGE CO. 


Since 1896 
214 W. KINZIE ST. CHICAGO 10, ILL. 


THE ELLISON LINE ALSO INCLUDES: 


Dial Draft Gages—Bel!l Type « Inclined Draft Gages—Portable + inclined Vertical 
Tube Gages + Vertical Tube Gages—Oi!l, Heavy Liquid and Mercury—Single and 
Multi.Tube + Saturator Gages + U Gages—Stationary and Portable + Air ote 
Gages—Dial and Inclined Tube Types « Pitot Tubes « U Path Steam Calorimeter 

« Portable Gas Analyzers—Orsat Type. 





ENTS — Outstanding Design, Construction and 




















Ep APCO 
with EXTRA 
4, DEEP STUFFING 
"" BOXES 


Motor Driven APCO Two Stage, Water 
Jacketed, Turbine-Type Pump with Flange Connections. 


These notable pumps are made available "by request” 

SINGLE of many of our engineer friends. Water jacketed 

AND APCO pumps were developed specifically for the effi- 

TWO STAGE cient handling of high temperature and highly volatile 

liquids. They are designed to compensate for expan- 

e sion and contraction due to heat. Because Apco's 

1750 R.P.M multi-vaned impeller handles vapor or air along with 

sahanases the liquid there can be no vapor lock within the pump. 

- The cool liquid in the water jacket reduces the temper- 

ature of any liquid leakage through the extra deep 

WIDE RANGE stuffing boxes—thus flashing or vaporizing of the 

OF SIZES leakage is prevented. May be made of any machinable 

metal for handling corrosives. Requires but small 

e amount of such special metal — with resultant economy. 

FOR SCREW We invite your consideration of the many features of 

OR FLANGE these fine pumps. 

CONNECTIONS AURORA CENTRIFUGAL PUMPS 

A complete line, notable for streamline coordination 

Write for between impedlers and shells, including Single and 

BULLETIN Two Stage Horizontally Split Case, Side Suction, Ver- 

111-WJ tical, Non Clog, Sump, Mixed Flow, Special Design, 


etc. DISTRIBUTORS IN PRINCIPAL CITIES 











202 





load current. Atter two controls are set 
for the right combination of cells and amp- 
hr capacity of battery, actual charge is 
controlled by Hobart Y-500 charge control 
Motor Generator Corp, Hobart Square, 
Troy, Ohio. 


P1213 e POTENTIOMETER — Port 
able potentiometer, designed for corrosion 
field work, provides fast, accurate and de 
pendable readings over a wide range when 
investigating galvanic and electrolytic ac 
tion along pipelines, cables and other bur 
ied metal structures. 

Total range is 0 to 4.1 v, measurable in 
my steps. An emf reversing key makes 
it possible to measure opposite polarities 
without changing leads. Current is pro- 
vided by flashlight batteries. Complete in- 
strument without batteries weighs about 
10% lb and comes in a sturdy oak case. 
Leeds & Northrup Co, 4934 Stenton 
Ave, Philadelphia 44, Pa. 





P1210 e INSTRUMENT VALVES- 
Constructed of carborn steel, 13% chro- 
mium stainless steel, or 18-8 stainless steel, 
these valves are available in globe or angle 
design in %4, “% and % in. sizes with 
screwed or socket-welding ends. 

Units have outside screw-and-yoke con 
struction and the yoke is screwed onto the 
body and tack welded. Carbonsteel valves 
are rated at 1500 psi and 850F; 13% 
chromium and 18-8 stainless steel units are 
rated at 1500 psi and 1000 F. WOG rating 
of all these valves is 6000 psi at 100 F. 
Edward Valves Inc, East Chicago, Ind. 





on 


P1242 e LIFETIME - LUBRICATED 
MOTORS—New line of lifetime oil-lubri- 
cated, shaded-pole motors is designed for 
operation in any position—shaft up, down, 
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Chrome Lock gasketing material consists of a high grade felt containing wool, impregnated 
to adhere to metal, glass, wood, concrete and plastics. Stays put on vertical or inverted 
surfaces. No odors. Non toxic. No clean-up. Has cut application man hours and over-all 
gasketing costs upwards of 50%. 


Chrome Lock maintains continued pliability and does not embrittle with age or under heavy 
pressure. Acts as a cushion, prevents leaks due to vibration and shock, because, under 
pressure, Chrome Lock extrudes a thin protective coating onto the faying surfaces. 


Chrome Lock is available in rolls, tapes and stamped. Four thicknesses: 1/32'', 1/16"' 
(100'), 1/8'' (50') and 1/4’' (25'). Any width from 3/16" to 66"’. 


Contact our nearest Branch Office for color folder describing Chrome Lock. 





Adhesive Backed, 
impregnated Felt 
Gasketing ... 


For corrosion proof, 
water, air and dust tight 
sealing of all faying sur- 
faces such as lapped, 
butted or flange type 
joints. 


BRANCH OFFICES 


BALTIMORE, MD MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, N. Y. NEW ORLEANS, LA. 
CINCINNATI, OHIO NEW YORK, N.Y 
CHICAGO, ILL PHILADELPHIA, PA. 
CLEVELAND, OHIO = PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL TOLEDO, OHIO 
WILMINGTON, CAL 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 





the Los Angeles County 
General Hospital 


natete(-1enl) 4-1 LM oto) Z-) amo) (ola) a 





ee 
“Universal Unaflow” STEAM ENGINE 





Modern in architecture, modern in 
scientific equipment, and modern in 
efficiency, the enlarged and remodelled 
Los Angeles County General Hospital 
takes its place among the leading institu- 


tions of its kind in the United States. 


An important factor in that moderni- 
zation program is the Skinner ‘Universal 
Unaflow” Steam Engine. The installa- 


tion is a vertical! three-cylinder, poppet- 


valve engine with 600-kw., 250-volt, 
direct current generator. 





The Los Angeles County General 
Hospital is ene of thousands of institu- 
tions, schools, hotels, office buildings 
and manufacturing plants enjoying the 
economy and dependability of Skinner 
“Universal Unaflow” Engines for gener- 


ating electric power or for driving com- 
pressors, blowers, pumps, lineshafts or 
other load. 


Our engineers will make accurate estimates to prove you can produce dependable 
power at a fraction of the cost of purchased power. Write for detailed infor- 


mation of the advantages of Skinner “ 


Universal Unaflow’’ Engines in your field. 


For Over 80 Years, Doing One Thing Well — Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 
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horizontal, or at any intermediate angle. 
Designated as Type KSP—frame sizes 11 
and 21, the new motors can be used as 
drives for exhaust fans, cooling fans, evap- 
orative coolers, unit heaters, condenser 
cooling, and space heaters, as well as for 
small pumps, agitators and blowers. 
Motors are available in either open or 
totally enclosed construction. Ratings range 
from 25 millihorsepower (1/40 hp) 
throw’: 1/12 hp at 115 or 230 v, 1050 or 
1550 rpm, 60 cycles. 
General Electric Co, Schenectady 5, 
N. Y. 








P1244 ° SOUND - POWERED 
PHONES — These telephones operate 
without batteries or any outside power 
for either talking or ringing circuits. All 
operating parts are mounted on cover that 
lifts off, leaving the case conveniently free 
for installation of interstation wiring. 

These systems operate up to 30 miles 
All stations are weatherproof, dustproof 
and built to withstand heavy duty. 
United States Instrument Corp, 409 
Broad Street, Summit, N. J. 


P1235 e ELECTRICAL TAPE — The 
“job-size” roll” of Scotch brand tape is 
now available for convenient, one-day sup 
ply of tape. The plastic-backed tape, intro- 
duced two years ago, provides both elec- 
trical insulation and abrasion resistance 
in a single taping operation. 

It is rated by Underwriters Laboratories, 
Inc, for temperatures up to 176 F. Tape is 
7 mils thick, with a dielectric strength of 
over 7000 v. 

Minnesota Mining & Mfg Co, 900 Fau- 
quier St, St. Paul 6, Minn. 


P1233 e PORTABLE TACHOMETER 

High accuracy is maintained at both 
low and high speeds over entire range 
from 0 to 5000 fpm, or 0 to 25,000 rpm. 
Tachometer is completely self-contained 
and requires no batteries or other external 
power source. 

It consists of a rugged, precision-built 
dc magneto generator that produces a 
voltage directly proportional to speed be 
ing measured. Two styles of driving points, 
an extension shaft and cutmeter wheel as- 
sure easy application of instrument to prac 
tically any type of rotating equipment. 
Electric Tachometer Corp, 2218 Vine 
St, Philadelphia 3, Pa. 
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Two Worthington Compres- 
sors, Type DYC-3, 250 hp, 
500 psig, supplying air to 
blow zinc oxide dust from 
the tubes and walls of 
waste heat boilers in a 
large western smelting 
plant. 


SS a aT SRNR ES 


Here’s Your Modern, Money-Saving Way 
To Make Boilers Come Can '/ 


Worthington Compressors Do A 
Real Job Of Soot Blowing... 
Faster, Better, At Less Cost! 


Boiler cleaning by hand is a messy, 
makeshift carry-over from the horse- 
and-buggy era. Today, soot-blowing 
by compressed air is an economic ne- 
cessity. Originally developed for low 
pressure boilers, air soot blowing has 
shown so many advantages over steam 
as a cleaning agent that its use has now 


blowing saves fuel and feed-water 
make-up, while lessening the possi- 
bility of tube erosion. It uses inexpen- 
sive, low-temperature piping, with 
piping insulation eliminated. It re- 
duces soot blower maintenance, pro- 
vides a dryer blowing medium and a 
more effective means of slag removal. 
Finally, its complete adaptability to 
automatic control reduces costly man- 
ual operation throughout long years of 


“Heart” Of Every 
Soot Blowing System 

is its compressors . . . and Worthing- 
ton builds these for every application 

. builds them to give you longer, 
quieter, smoother service — and air at 
lower cost. For further facts proving 
there's more worth in Worthington, write 
for booklet, ‘‘Worthington Compres- 
sors for Soot Blowing’’. Worthington 
Pump and Machinery Corporation, Com- 




















service. pressor Division, Buffalo,N.Y.  xe.3 
extended to central stations and big 
power plants throughout the nation. 
The reasons are plain. Air soot 
SSL, Bee MQ == 
ZZ MUI 
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“GUNITE” 
Concrete 


(SINCE 1915) 
Linings for 
STEEL BUNKERS « 
DUCTS, HOPPERS « 
STACKS « 
UPTAKES « 
BREECHINGS « 
STEEL & PIPE 
ENCASEMENT 


FIREPROOFING « 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 


R. N. Turner, Dist. Mgr., 228 No. La Salle St., 

Chieage |, til. H. Mueller, Distr. Mgr., 6625 

Paine” Bivd., University City, (St. Louis), Mo. 

Phillp D. Barnar Distr. Mer.. 2036 Addison, 
gS nm 5, Tex. 





Branch Offices: New Orleans, Dallas, Denver. 
“See our catclog in Sweet's’ 











“Our best ads are 
installed...” 





COOLING TOWERS 
WOOD TANKS 
STAINLESS TANKS 
WOOD PIPE 
MULTI-FIN UNITS 


Santa tt 


TANK & TOWER CO. 


since 1903 


Fg ENGINEERS © FABRICATORS © ERECTORS 
5401 S. Boyle Ave., Los Angeles 11 
Branches: New York, Boston, Chicago, 
Tulso, Houston, San Francisco 
206 





| processes for 40 years. The 


(Continued from page 142) 


thermal efficiency. While Allis-Chalmers 
spokesmen are careful to emphasize the 
experimental nature of the Annapolis 
unit, it is expected that the design, 


materials application, and operation 
lessons learned from the continuing 


testing of this unit will lead directly to 
improved reliability and efficiency of 
commercial units. Thus these advances 


| will help bring the gas turbine nearer to 


full realization of the promise it shows 
for application in many marine propul- 
sion and power-generation fields. 


Graver Water Conditioning 
Company Moves to New York 


Graver Water Conditioning Co announce 
removal of its general offices to larger 
quarters at 216 West 14th St, New York 
ll, N. Y. The company is a division of 
Graver Tank & Mfg Co, which has manu 
factured and erected equipment for all 
water-treatment and __ liquid-conditioning 
new location 
houses expanded sales and engineering 
offices, a complete chemical laboratory and 
an extensive pilot plant. 

The extended operations of the 
pany provide individualized 


com- 
and complete 
technical, chemical, engineering and manu- 
facturing facilities, and an undivided re- 
sponsibility for furnishing and erecting its 


equipment, including hot-process softeners, | 
deaerating heaters, zeolite softeners, cation | 


demineralizers, 
for every industry. 


and anion exchangers, 


chemical feeders, etc, 


Two Turkish Government engineers 
left Washington, D. C., on Oct 3 for Den- 
ver, Colo., to begin a 6-month study of 
U.S. hydroelecrtic installations, the Eco- 
Cooperation Administration an- 
recently. The two 
Suleyman Demirel and Riza Texulas, are 
making the study under an ECA technical 
assistance project to obtain information 
to aid Turkey’s program for building of 
electric flood control and irrigation 


nomic 


nounced engineers, 


power, 
facilities. 

U.S. Bureau of Reclamation officials in 
Denver will arrange the engineers’ course 
of study. It will include inspection of 
hydroelectric power plants, irrigation facili- 
ties and earth dams in various U.S. western 
states 


Southern California Edison Company’s 
Big Creek development in the high Sierras 
will be increased by 84,000 kw when a $20 
million project getting under way at Big 
Creek No. 4 is completed some time in 
1951. To date, the San Joaquin River has 
been diverted through an 847-ft tunnel six 
miles southeast of North Fork. The dam 


| will be 954 ft long and 228 ft high, and 


will provide 
acre-ft. 


a storage reservoir of 35,000 





From 
Small Schoo 
to Huge Plants... 


= 


A 





WATER | HAMME 


is serious 
game 








™ WILLIAMS-HAGER || | 


Canged sirenx CHECK 


Write for complete informa- 


tion on The Williams-Hager 
Flanged Silent Check Valve— 
that has proven successful on 


the mest difficult installations. 


THE WILLIAMS GAUGE CO. 


Pump Valves. . 
Cocks... 


-- Feed Water Regulators. 


- Woter Gouges . . . Gauge 


Steom Traps .. . Pump Governors 


..Water Columns 


2055 PENNSYLVANIA AVE. - PITTSBURGH (12), PA. 
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NOW 1 PRODWC. ZION. .. HE 


E eso] B00STe 


All the Features of the Famous BaG Booster... PL OS 


1. CONNECTIONS—3/4” Flanged. 


2. FLANGES—Two-bolt. Exclusive joint con- 
struction permits tightening with little more 


than finger pressure. Flanges are forged steel 
. non-breakable. 


3. MOTOR—1/15 H.P. 
single phase. 


110 volt, 60 cycle, 


4, WEIGHT—Amazingly light. Makes instal- 
lation easy. . . satisfies present demand for 
compact equipment... ideal 

for boiler-burner units. 


December 


5. LUBRICATION—Genuine oil circulating. 
Pioneered and perfected by B&G. 
6. SEAL— Water tight. Precision-ground and 


time-proven. 


7. SHAFT—Hardened steel. Ground and pol- 


ished to 110,000 of an inch tolerance. 


8. BEARINGS — Diamond-bored. Over-sized 
for quiet operation and long life. 

9. QUIET! Virtually noiseless. The new B&G 
“75” Booster is the greatest advance in a 
quiet operating circulator 


See B & G Catalog for Capacities 





PER-CLEAN AIR contributes to sor'rme 


Federal Power Commission recently made 
public a staff report outlining a possible 


ap, * plan for redevelopment of the U. S. side of 
‘ ’ , Niagara Falls for hydroelectric power. This 
Dare Sd pS appa project would increase the total dependable 
capacity from the existing 440,000 kw to 

a total of 1,572,000 kw, with a resultant 


gain of 7.9 billion kwhr in the average 
annual energy production. 


° ee The report, prepared for the commission 
AAF Electro-Matic Precipitators guard under direction of E Robert de 





Luccia, 

chief of the FPC Bureau of Power, says that 

product’s Crystal-Clear Transparency corresponding increases in capacity and 
production, after losses, would amount to 

° e about 1,115,000 kw of dependable capacity 

during processing and about 7.78 billion kwhr of annual 

energy delivered to load centers, an amount 

greater than that produced at Hoover Dam. 

Power market studies indicate, the 

OOD products packaged by Pliofilm, made | report continues, that this increase in 
by Goodyear, are protected against air, | power could be absorbed in less than 
moisture and liquids. What's more, their nat- | ‘" Years in the central and western 


I d . poet d inually bef New York area and in_ northwestern 
ural goodness 1s on disp ay continually before Pennsylvania and _ northeastern Ohio, 
the buyer because of Pliofilm’s crystal-clear after allowance for possible power that 
transparency. might be made available by concurrent 

Dust and dirt could easily mar such trans- development of International Rapids section 

. . . . | of the St. Lawrence River. 
pereacy if permitted to reach this mate- It is pointed out that certain limita- 
rial in the early stages of production. tions must be imposed on use of water 
That's why all air supplied for the for power to preserve scenic beauty of 
casting operation is delivered through Niagara Falls. River flows available for 


i power over and above those required for 
ducts, as shown at left, after being scenic purposes are recommended to be 





thoroughly cleaned by AAF filters. divided equally between the U. S. and 
Electro-Matic} Electronic Precipitators, Canada. 


similar to the units shown above, were The report says that it would be 
: e e; we economical to have constructed at the 


selected because of the high degree of falls by 1960 (1) a lower Niagara unit, 
cleaning efficiency demanded. in conjunction with the Niagara Falls 
Clean air has been the means of im- Power Co's existing Schoellkopf station, 

‘ , 7 ‘ with an installed capacity of about 
proving product quality, cutting rejects 120.000 kw (2) a Conners Idlendlew- 
and reducing plant maintenance for iston unit with an intake in the Niagara 
many companies. But needs vary by River near Conners Island, with water- 
product and industry. That’s why AAF ways serving 1,090,000 kw of generating 
: : capacity in Lewiston power plant (3) 

offers a complete line of filters ranging a pump storage unit near Lewiston plant 
from electronic types to the simple with a generating capacity of 130,000 
throwaway unit. Regardless of your kw and (4) control works in the Niagara 


requirements, AAF has both the prod- River near Lake Erie outlet. 
Estimated cost of the complete rede- 


ucts and the engineering experience velopment is $308,700,000, or $350,000,- 
that insure the selection of the right 000, depending on scheme of develop- 
filter for your job. ment selected. 

If you are interested in how clean air can 

cut costs in your operation, call your local 
AAF representative. He's , stale ' : 
: ~~ org e He's the only — with a Company’s Toketee Falls hydroelectric 
complete line of filters who can give you an project on the North Umpqua River in 
unbiased answer. western Oregon have been completed and 
work on the third unit is expected to be 
finished by the end of the year. The three 
AMERICAN AIR FILTER COMPANY, INC, | nits, part of a $30,000,900 construction 
28 Central Avense, teuieville & Ky. program, will provide 40,500 extra kw for 

’ ’ ® 


7 . the area served by the company. Plans 
In Canada: Darling Bros., Ltd., Montreal, P. Q. have been approved and field work started 


Two units of the California Oregon Power 





on two other plants downstream from 


© Toketee Falls. One, at Slide Creek, will 
AAL produce 18,000 kw and the other, at Soda 
: Springs, 11,250 kw. The Slide plant is 


*Trade-mark of the Al oa F l LT b R S scheduled for completion in late 1950 and 


a 3 , the Soda Springs by April, 1951. Ultimate 
wpacheraes ornare: Pri AND ELECTRONIC PRECIPITATORS plans of the company tall for eight plants 
t Automatic electronic precipitator. in the North Umpqua River area. 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 











Prepared by Bridgeport Brass Company 








BRASSN. 
- Ae * 
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Control of Marine Growth 


in Copper Alloy Condenser Tubes | 


The presence of slime and scale in 
condenser tube surfaces may lead to 
a serious loss in condenser efficiency 
because it reduces heat transfer through 
the tube wall. In addition, slime, 
mussels, barnacles, and other marine 
organisms may contribute toward 
premature failures due to corrosion 
initiated by their presence. These or- 
ganisms when unmolested find the 
housing conditions within a condenser 
tube favorable due to the tremendous 
supply of food carried by the circulat- 
ing water. It is believed that the tem- 
perature of the tube surface may also 
encourage marine life. 

It has been learned in recent years 
that the copper alloys vary consider- 
ably in their behavior towards marine 
life. Those that are composed of cop- 
per alone or copper and zinc, or 
copper-zinc-tin, resist biofouling from 
large organisms, while copper alloys 
containing primarily aluminum and 
nickel, although more corrosion resist- 
ing, are more susceptible to biofouling. 


Cleaning by Drying 

In some plants the slime and scale 
which forms on the tube surfaces, when 
thoroughly dried, shrinks and curls 
loose from the tube surfaces during 
long periods of shutdown. In order to 
speed up this process, the deposit of 
slime, etc., is removed from the con- 
denser tube surfaces by drying out the 
tubes for about one day by passing 
warm air at about 120° F from the 
generator air duct into the condenser 
by means of large canvas ducts, while 
at the same time steam at about 140 
F is slowly admitted into the steam 
space and vented through open relief 
valves. The curled up scale or slime 
may be washed out of the tube by a 
high pressure water jet, blast of high 
pressure air, or by operating the circu- 
lating water pumps at full speed. 

Where this cleaning procedure is 





| 


feasible there may be no necessity of 
plug cleaning. In many plants it is com- 
mon practice to open an idle condenser 
to allow the scale to dry out by normal 
circulation. It is claimed that improved 
vacuum often results thereby. 

Chlorination With 

Sodium Hypochlorite 

In certain areas the formation of 
deposits of slime, etc., have been effec- 
tively prevented by injections of chlo- 
rine or sodium hypochlorite into the 
stream of circulating water. The dosage 
and frequency of chlorination varies, 
depending upon local conditions. 

In one plant it was found necessary 
to make daily injections of sodium 
hypochlorite. This was done on the 
suction end of the circulator for 30 
minutes each day at a rate sufficiently 
high to maintain a residual chlorine 
concentration between 5 and 10 parts 
per million at the condenser outlet. 

Another station feeds sodium hypo- 
chlorite into the intake circulating 
water tunnel at a point far enough 
away from the condenser to insure 
good dilution and mixing before it en- 
ters the condenser. This treatment was 
continued for about half an hour each 
day and in sufficient quantities to main- 
tain a residual of about 6 parts per 
million in the water leaving the dis- 
charge tunnel. 

In practice the sodium hypochlorite 
is delivered through rubber lined pipe 
from an outdoor tank to a mixing tank, 
which in turn is connected with rubber 
lined pipe to the circulator. In some 
stations as soon as the condenser is 
primed and the circulator is operating 
at low speed, a diluted mixture of 
sodium hypochlorite and water is bled 
from the mixing tank into the discharge 
side of the circulating water pump. 

Where it is necessary to operate the 
condenser, the diluted sodium hypo- 
chlorite solution is bled into the circu- 





lating water stream, during a time of 
reduced load, with the circulating 
pump operated at low speed. This is 
done for a period ranging from 20 to 
40 minutes at such a rate that a resid- 
ual of 5 to 10 parts per million of 
chlorine appears in the discharge water 
from the condenser. When this method 
is used, the commercial sodium hypo- 
chlorite solution is diluted with an 
equal volume of water. 


Soaking Method 


Another method has been used where 
the sodium hypochlorite solution is di- 
luted with four or five parts of water 
in a mixing tank. This mixture is then 
bled into the suction side when the 
circulator pump is not running. The 
circulating water and sodium hypo- 
chlorite are lifted into the condenser 
by the tail type syphons which are kept 
in operation until the mixing tank is 
emptied. This may take about half 
an hour. The discharge valve at the 
circulator pump is then closed and the 
circulating water containing sodium 
hypochlorite is allowed to stand in the 
condenser for several hours. 


The soaking method, just described, 
is more economical with respect to 
sodium hypochlorite consumption since 
from one sixth to one tenth as much 
material is used in cleaning the con- 
denser, or in keeping the condenser 
clean, as compared with the method 
where the circulating water is continu- 
ously drawn through the tubes as de- 
scribed in the former method. ‘The 
amount of sodium hypochlorite used 
may vary periodically with the tide 
and the season of the year. In general, 
the amount of sodium hypochlorite 
required to maintain a residual of five 
to ten parts per million at the con- 
denser outlet, or discharge side, is con- 
siderably higher during the summer 
season due to the high chlorine demand. 


Sodium or calcium hypochlorite so- 
lutions are made by bubbling chlorine 
gas into a cold solution of sodium hy- 
droxide (lye) or lime. The preparation 
of this solution requires appreciable 
care in order to prevent escape of 
chlorine gas. 


BRIDGEPORT BRASS 


BRIDGEPORT 


BRASS COMPANY, 


BRIDGEPORT 2, CONN. 


° ESTABLISHED 1865 


iils at Bridgeport, Connecticut, and Indianapolis, Indiana * In Canada: Noranda Copper and Brass Limited, Montreal 
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WHY WASTE STEAM? 


‘a 





—Adjustabie— 
SPROCKET RIM 
eens ees hei with Chain Guide 
ine 
@ Much steam is wasted in industrial plants 
because overhead, out-of-reach, inaccessible 
valves either remain untouched and open, 
or are subject to hit-or-miss control. Turn 
this waste into dollars saved. Put those 
valves to work by getting the low-cost 
BABBITT Adjustable Sprocket Rim with 
Chain Guide. Valve contro! thus becomes 
easy, quick, regular—right from the floor! 
@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising stems. 
It is installed quickly by clamping onto the 
hand wheel of the valve. 


@ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor. 


BABBITT STEAM SPECIALTY CO. 
1 Babbitt Square, New Bedford, Mass. 








| 
| 








oy sol 


of high tensile 
strength mal- 
leable iron... 
make better 
pipe jobs pos- 
sible. 


The specialty union shown here typifies the 
way in which piping jobs can be simplified 
through the use of these fittings. For example, 
when a union is required near a tee, such a 
union con be used to advantage. A Union Tee 
with union on the outlet (also available) will 
toke the place of an all-female union, two 
nipples and an ordinary tee, thus saving three 
joints 


Male-Female Union Tee 
with Union on the Run 


Your nearest distributor can supply you 
or get in touch with us direct. 


JEFFERSON UNION CO. 


605 W. 26th St. New York 








| Drainage Capacity of Nicholson 


PISTON - OPERATED SUPER -TRAP 


Adapts It Especially to Power Plant Use 


Model B 
Piston Operated 





Catalog 448 or see Sweet's 


With valve orifices up to 2” diam., Nicholson piston-operated steam traps offer 
unsurpassed drainage capacity. Universally specified for draining steam purifiers in 
power plants, where thousands are in use; discharge large volumes of water almost 
instantly. Increasingly installed wherever water and dirt in volume are a problem: 
superheated steam lines, headers, separators, heaters. 
Other features: won't leak even if cooked dry; rugged; 
working parts of stainless steel. Pressures, 2 to 650 Ibs. 


The lowest price large-capacity trap 
manufactured. 


NICHOLSON WEIGHT - OPERATED 
TRAPS—Three models for press. to 
200, 650 and 1500 Ibs.; for steam, 
air, gasoline. Also feature large ca- 
pacity and proof against leaking. 


Model WO 


W. H. NICHOLSON & CO., 125 Oregon St., Wilkes-Barre, Pa. , 











Mercury-Vapor Detector 
Traces Underground Fire 


Progress of one of the largest man-mack 
fires in history, burning underground 55 
miles northwest of Birmingham, Ala., is 
being followed by a General Electric elec 
tronic mercury-vapor detector. 

The fire, started intentionally last March, 
is in the Alabama Power Co's Gorgas Mine, 
where experiments in producing gas by 
igniting a coal vein underground are being 
conducted by the U.S. Bureau of Mines 
and Southern Research Institute. At reg- 
ular intervals through the vein, small cap- 
sules of mercury have been placed in the 
path of the blaze. The mercury-vapor de- 
tector keeps a constant check on the gases 
pouring from the mine. When the fire, 
which may create temperatures as high as 
3000 F, reaches a capsule, the mercury is 
vaporized and the instrument detects it. 


A project for compilation of tables 
of thermal data on wind-tunnel and jet- 
engine gases has been established at Na- 
tional Bureau of Standards with the co- 
operation of National Advisory Committee 
for Aeronautics. At present this program 
calls for critical evaluation of available 
data and preparation of convenient tables 
of 13 different thermal properties for each 
of 13 gases. As the project continues, how- 
ever, additions both to list of gases and 
properties to be tabulated are anticipated. 
Thermal data for the region near room 
temperature and one atmosphere pressure 
are usually available, although they are not 
always easy to locate or in convenient form 
for use. But as the interval from room tem- 
perature increases, information of this kind 
becomes more scarce, so that above 900 
or 1000 Kelvin thermal data—especially for 
nonequilibrium properties, such as viscosi- 
ty and thermal conductivity—are prac- 
tically nonexistent. A similar situation 
exists at the higher and lower pressures. 
Because of this lack of readily available 
thermal data, the National Bureau of 
Standards was requested to make a critical 
compilation of existing published and un 
published data in convenient form for ap- 
plication. A tentative plan for the tables 
was first submitted to a large number of 
laboratories and individual scientists for 
comments and suggestions. After these had 
been received and considered, a program 
was evolved during the past year which has 
resulted in the preparation of 16 tables. 
Three tables are now available for general 
distribution. Correspondence regarding the 
tables should be addressed to Joseph Hil- 
senrath, Heat and Power Div, National 
Bureau of Standards, Washington 25, D. C. 
Suggestions for extension and improvement 
of the tables are desired as well as in- 
formation regarding unpublished data. 


Synthane Corp, Oaks, Pa., manufacturer 
and frabricator of laminated phenolic 
plastics for industry, has moved its Chicago 
sales offices to larger quarters and a more 
convenient location at Morton Grove, IIl. 


Hammel-Dahl Co, Providence, R. I., an 
nounces its control valves are now manu 
factured in England by J Blakeborough & 
Sons Ltd, at Brighouse, Yorks, England. 
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Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field 


an extensive organization 
with an international rep 
utation in both process and 
fabricauion engineering 


Complete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 


Top Welding Perfo 
assured by specially de 
signed equipment and 
exclusive employment of 
master operators 


Quality Control embracing 
the constant application of 
the most advanced inspec- 
tion methods, both visual 
and non-destructive 


Wwery made pos 
sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
promised dates 


Exclusive Equipment aids 
Seven New Power Installations 


O be able to solve economically the exact- 

ing problems expected with the advent 
of future superpower stations, Kellogg's en- 
gineers and scientists some years ago began 
a search for a method of positively determin- 
ing stresses and reactions in power piping. 

Although the general mathematical 
method developed earlier by Kellogg is ca- 
pable of solving problems of any complexity, 
the time required for computing the more 
intricate piping systems becomes impractical. 

Here’s what Kellogg eventually created — 
an exclusive, positive apparatus for accurate 
determination of stresses and reactions in the 
most complicated piping systems—a model 
tester, with specially-created and patented, 
electrical measuring heads. 

Although this equipment was used on im- 
portant work for the Navy during the war, 
the apparatus is now serving the purpose for 
which it was originally intended. 

For example, with today’s expansion and 
improvement in power generating stations, 
Kellogg has used the “tester” for analyzing 
the stresses in the re-heat steam cycle connec- 
tions for the first two stations to operate on 
the re-heat cycle at 1000° F. Five additional 
proposed installations have been similarly 


studied, some of which will operate up to 
1050°F. This makes a total of seven com- 
pleted jobs with more “in the works” at the 
present moment. 

Actual experience shows that the Kellogg 
Piping System Model Tester provides results 
that are borne out under actual operating 
conditions. Power engineers are able to take 
economic advantage of these analyses... per- 
mitting marked savings in material pur- 
chases. 

The development of equipment such as 
this is another reason why Kellogg is enjoy- 
ing so large a share of the critical, high-pres- 
sure, high-temperature piping business today. 

If you are interested in further informa- 
tion on this advance in power piping design, 
Kellogg piping engineers will be glad to 
discuss it in detail with you. 


M. W. KELLOGG 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS . .. IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 
The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) —Offices in New 
York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 


a 
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ATLAS 


Damper 
Regulators 











Wi aile-hew tual 
boiler room conditions. 


All are hydraulically 
operated. 





No. 
and Price Book on Damper Regulators 
shows: 


Bulletin 4-A—our 20-page Data 


No. 501. For low pressure heating boilers. 


No. 501-C. Compensating. Same as above 
but with Comp ting Attach ft. 
Pressures from 5 to 25 pounds. 





No. 501-8. For vapor and low pressure 
heating boilers. Atmosphere to 5 Ib. 
pressure. 


No. 502. For boiler pressures up to 150 Ib. 


No. 503. Cast iron base construction suit- 
able for pressures up to 250 Ib. Cast 
steel base construction suitable for pres- 
sures up to 400 Ib. 


Bulletin 4-A explains in full what 
ATLAS damper regulators do and why 
hydraulic operation is best. Drawings 
show all parts and how the regulators 
are constructed. Drawings also show 
typical hook-up arrangements. 


The coupon below will assist in ob- 
taining Bulletin 4-A as well as data con- 
cerning other ATLAS regulating de- 
vices, 


ATLAS VALVE COMPAN 













REGULATING VALVES FOR EVERY SERVICE 





. 
289 SOUTH ST., NEWARK 5, N. J. | 
Represented in Principal Cities 
C) Without obligation, please send “ATLAS” 
Bulletin No. 4-A on Damper Regulators. Also, | 
please send complete information on the following 
ATLAS products: | 
CAMPBELL Boiler Pump Governors | 
Feed Regulators Humidity Controllers | 
Reducing Valves ) Thermostats 
Temperature Requiators”) Balanced Valves ] 
Exhaust Control Systems” Control Valves 
}) Pressure Regulators Oil Control Cocks | 
Name I 
Firm 
Address | 
a 





Plant Maintenance Show 
At Cieveland on Jan 16-19 


Many subjects of vital interest to public 
utility and power-plant executives will be 
on the program for discussion at the first 
Plant Maintenance Show, which will be 
held in the Auditorium, Cleveland, Ohio, 
on Jan 16-19. 

The 4-day exposition, which will be held 
concurrently with a 4-day conference, is 
the first ever devoted exclusively to main- 
tenance. The program will be sponsored 
jointly by American Society of Mechanical 
Engineers and Society for the Advancement 
of Management. The Cleveland Engineer- 
ing Society will be hosts at a dinner for 
visitors. L C Morrow, editor, Factory Man- 
agement and Maintenance, will be general 
chairman of the conference. 

Topics scheduled for discussion include: 
“Maintenance Organization and Manage- 
ment”; “Budgeting the Maintenance Oper- 
ation”; “Selection and Upkeep of Lighting 
Equipment”; “Upkeep of Motors, Controls 
and Distribution Equipment”; “Using Elec- 
trical Instruments in Maintenance”; “Up- 
keep of Floors, Walls and Roofs”; “Protec- 
tion, Decoration and Cleaning of Surfaces”; 
“Sanitation and Housekeeping”; “Lubrica- 
tion”; “Application of Service Equipment” ; 
“Protecting the Plant”; “Protecting the 
Worker.” 

More than 100 exhibitors will give 
demonstrations of machinery, materials 
and methods for reduction of costs in plant 
maintenance. 

Advance registration cards, which will 
provide admission to both the exhibits and 
the conference, are obtainable without 
charge from Clapp and Poliak, Inc, 341 
Madison Ave, New York 17, N. Y. Hotel 
reservations may be made by writing Plant 
Maintenance Show Housing Bureau, Ter- 
minal Tower, Cleveland, Ohio. 


Baldwin Locomotive Works, 
delphia, Pa., has received an order from 
the U.S. Army Engineering, Bismarck, 
N. D., for three 88,000-hp hydraulic tur- 
bines for installation at Garrison Dam, on 
the Missouri River about 75 miles north 
of Bismarck. This installation is part of 
the much publicized Missouri Valley De- 
velopment. Total price for the three tur- 
bines, including spare parts, amounts to 
about $2,640,000. The Garrison Dam power 
house is being built to accémmodate five 
turbines ultimately. The two additional 
units will be purchased at a later date. 


Ralph M Nelson, president and sales 
manager of Sloan Valve Co, Chicago, celeb 
brated his 40th aninversary with the com- 
pany Oct 18, 1949. 


The first Keswick Dam generator went 


| “on the line” in Oct, supplementing Shasta 


Dam’s output and bringing total Central 
Valley Project rated capacity on the Sacra- 
mento River north of Redding, Calif., to 
100,000 kw. All three 25,000-kw Keswick 
generators are expected to be in operation 
by the end of the year. Energy generated 
by the new unit is delivered over project 
transmission lines to Pacific Gas & Electric 
Co substation at Cottonwood for resale. 


Phila- | 


MAINTENANCE 
CREW 
HANDS OFF! 


~-it's a 


SIER-BATH 


ROTARY PUMP 








ier-Bath Screw Pumps and 
S Gearex Pumps are designed to 
do a job—and keep doing it. The 
manufacturer has a full appreciation 
of the high cost of interrupting the 
operation of a line to permit pump 
repairs. On the Internal Gear-type 
Screw Pump, for example, the gland 
is the only point of attention and as 
this is on the suction side, it is 
almost negligible. It is not unusual 
for the packing to last two years 
without repacking. The pressure on 
the gland is so slight that it is pos- 
sible to add a new ring of packing 
without shutting down the unit. 


Send for information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 





FOUNDED 1905 


2 Sjer-Bath 
GEAR and PUMP CO., Inc. 


9224 HUDSON BLVD NORTH BERGEN, N J 


MEMBER A.G.M.A. 
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Expansion Joint of the Month 





SELF-EQUALIZING TYPE 


When the traverse is more than 1”’, « 
pressure greater than 30 Ibs., pee 
corrugations are necessary, but no matter 


how perfectly the corrugations are 
formed, several may be more easily com- 
pressed than others. Where an expansion 
joint must absorb considerable move- 
ment, it is mandatory that no corrugation 
be compressed or opened more than the 
proportionate amount of movement, for 
which it is designed. Therefore, the 
equalizing rings on this Zallea Expansion 
Joint serve to distribute the compression 
equally among all the corrugations. The 
rings which surround the corrugations 
have a shape repent to the com- 
When normally 
installed, the rings are separated from 


pressed corrugation 


a 


Sgrrer—4 


bilnhay 
We 


each other by a space equal to the 
traverse which each corrugation can 
absorb. When ar 


exerts a thrust against the end fittings 


expanding pipe line 
of the expansion joint, each corrugation 
is partly compressed, but as soon as one 
corrugation has taken up its share of the 
movement, the rings on each side bear 
upon each other, and prevent that corru- 
gation from being further compressed; 
all the thrust being transmitted to the 
other corrugations through the equaliz- 
ing rings. The rings also support the 
element against internal pressure, 





...a complete, practical catalog on all 
Zallea Expansion Joints. A text book 
and a valuable reference source. Send 
for your free copy today! 


ZALLEA BROTHERS, 514 icocust Street, 


Wilmington 99, Delaware. 
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HOT SPRINGS HEAT THE ARCTIC! 











| Contrat ie Manufacture | 


'__ THE EXPANSION PROBLEM —— 


One of the most important problems 
facing the designer of a power or process 
piping system is the selection of the best 
means of absorbing the expansion and 
contraction due to temperature changes 


xr external stresses. The selection may 


be considerably complicated by extremes 
of corrosion, temperatures, and pressure 
Generally speaking, one of the Zallea 
tvpes of corrugated expansion joints, 
when properly selected and installed, 

the best means of compensating for expan- 
sion and contraction of pipe lines in 
sizes 3’’ diameter and larger; for pressures 
up to 1000 psi. and for temperatures up 
to the 1600° F. Metals suited to most 
chemical services are available for use in 
the Zallea corrugated expansion element 
There is a Zallea Expansion Joint for 
every service: the non-equalizing type 
for pressures up to 30 Ibs. and traverse 
up to 4”; the self-equalizing type for 
pressures up to 300 Ibs. and traverse up 
to 744” in a single unit; the duo-equaliz- 
ing type for the same service as the 
self-equalizing type, but better suited for 
frequent movement; the flexible co 
nector for combined axial and lateral 


l- 


movement at atmospheric pressure; the 


Universal type for combined axial and 
lateral movement for pressure applications. 


(Advertisement) 





NATURAL PHENOMENON 
PROVIDES HOT WATER 


Strange as it may seem, one of the 
Arctic’s largest cities obtains its hot water 
from an underground labyrinth of hot 
springs! This natural phenomenon pro- 
vides Reykjavik, Iceland with one of the 
most unusual heating sources. The hot 
water is pumped from the springs through 
a series of underground pipe lines fitted 
with Zallea Corrugated Self-Equalizing 


Expansion Joints. 


Literally Buried Alive 

nder tons of rock and dirt these Zallea 
Expansion Joints are at work, absorbing 
thermal expansion and contraction of 
the pipe lines. These moving, breathing 
expansion joints are literally “buried 
alive.’’ Shown below is a welder installing 
one of over 400 Zallea Expansion Joints 
in what is recognized to be the world’s 
largest hot water district heating system. 
These Self-Equalizing Expansion Joints 
are particularly suited to this installation 
because there is no packing to deteriorate 


and no maintenance is required. 
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OIL ano GAS 
BURNING 
EQUIPMENT 


Mechanical Atomizing Oil Burners 
Steam Atomizing Oil Burners 
Refractory Burner and Mule Blocks 
Industrial Gas Burners 

Low Air Pressure Oil Burners 

Fuel Oil Pump Sets 

Valves; Strainers, Furnace Windows 
Tandem Block Combustion Units 


Combination Gas and Oil Burners 


Detailed information gladly sent you 


upon request 


NATIONAL 
BURNER COMPANY INC. 


1250 East Sedgley Avenue, Philadelphia 34, Pa. 
Southwestern Division: 2512 S. Bivd., Housten 6, Texas 








neni DIRECT orive 


AT ANY SPEED 





The IMO pump can be connected 
directly fo turbines, motors or other 
machinery without the use of reduction 
gears. 

Operated at high speed, it is excep- 
tionally small and compact in proportion 
to its capacity. 

IMO pumps can be furnished for 
almost any capacity and pressure re- 
quired for pumping oil, hydraulic con- 
trol fluids and other liquids over a wide 
Viscosity range. 

For further information send for 
catalog 


IMO PUMP DIVISION 
of the 


\ 
TRENTON 2 


NEW JERSEY 








APPOINTMENTS 


De Laval Separator Co announces ap- 
pointment of Dick M Landis as assistant 
manager, industrial div. Landis will make 
his headquarters in New York where he 
will report to G F Wheelwight Jr. Robert 
K Hood replaces Landis as manager of 
industrial dept of De Laval Pacific Co. 


Charles E Walker Jr has been elected 
vice-president of Dravo Corp, Pittsburgh. 
He will continue as secretary and director 
of industrial relations. 


Armstrong Cork Co, 
names Walter E 
economist. 


Lancaster, Pa., 
Hoadley Jr as company 


Theodore E Stieber becomes manager of 
Westinghouse Elecric Corp’s central 
station div in the firm’s Middle Atlantic 
district. Ray H Timmons assumes position 
of manufacturing manager of industrial 


products, C M Clark succeeds Timmons as 


manager of manufacturing for transporta- 
tion and generator div. Also, Edward G F 
Arnott replaces Dr Charles M Slack as 
acting research director of Westinghouse 
lamp div, Bloomfield, N. J. Slack is now 
technical director of the firm’s 
power div in Pittsburgh. 


atomic 


Petro-Chem Development Co, New 
York City, has appointed T B Leech sales 
manager. 


Harry A Erb rejoins Elliott Co as assistant 
to M A King, vice-president in charge of 
engineering, with headquarters at the main 
plant of the company in Jeannette, Pa 
C H Hosterman becomes manager of gen- 
‘ral apparatus dept. 


Frick Co announces that its branch office 
in Boston has been moved to 419 Common- 
wealth Ave. 

Robert C Pressley is named district en- 
gineer for Elgin Softener Corp in the 
territory of eastern Pennsylvania, southern 
New Jersey and Delaware. His headquarters 
will be at 1541 Land Title Bldg, Phila- 
delphia. 


General Electric Co reports following 
personnel appointments in its air-condi- 
tioning dept. G K Iwashita is manager of 
product planning, and David M Rush ma- 
terials engineer of the manufacturing div. 
William O'Neil Jr becomes plant manager 
of Bowling Green, Ky. water-cooler plant 
of the dept. In addition, Bertram Miller 
replaces H L R Emmet, retired, as works 
manager of GE’s Erie works. 


Thomas Willey has been transferred to 
Houston as special representative of Re- 
public Rubber Div, Lee Rubber & Tire 
Corp. Warren Ingersoll has been made 
assistant to the president of the corporation 
in Youngstown, Ohio. 


Graver Water Conditioning Co opens 
sales and field engineering offices in Hip- 
podrome Bldg, Cleveland, and in Com- 
mercial Trust Bldg, Philadelphia. The 
Cleveland office is in charge of Herman 
Ross and the Philadelphia office is headed 
by Robert Schenker. Also, Henry T Sulcer 
and Edward W Welp are made general 


There's 

always 

room and big 
payin POWER 











Here's the information you need 
to equip yourself for a better job 


Hundreds of men are using this practical library to 

reach the top in the power plant fleld 

a complete education in power plant practice; 

between the covers of 6 concise volumes a wealth of in 

formation on boilers, steam engines, steam turbines, 

pumps, boiler-feed apparatus, etc Not only do you 

wet the how to phase of power plant work, 
this library gives ye the fundamental , principles 
back of each pha i tells you where,’ when." 

wh a job shoul dor e in a particular way 


The sears of 


POWER PLANT 
PRACTICE 


By TERRELL CROFT 


6 volumes, 2477 pages, 2404 illustrations 


Tesults of years of experience with 
an accurate on me job guide 
we ekly and with remark 
of ‘POWER PLANT ‘PRAC TICE 
work in the flele 
ou can turn to with confidence on any power 
plant problem 


Covers power plant work inside-and-out 
Every portant division of power plant 

explaine . 

lear, 


practice is 





6 powerful seli teachers 


. Steam Boilers 
Steam Engine Prin- 
ciples and Practice 
Practical Heat— 

- Part | 

clear Practical Heat— 

Every page is Part 1 

. Steam Turbine Prin- 
ciples and Practices 

. Steam Power Plant 
Auxiliaries and Ae- 
eessories 


' 1 
ir —_ natior 

pla n wants 
i his. daily work 


SEND NO MONEY 


Examine these books yourself — FREE 


With tle spare-time 
atical ‘kt owledge 











reading you can have the 
possessed by the highest paid engi 
they know Power 
here's your oppor 
their ranks! You don’t have to send one 
Return the cr yupon below and we'll send you 

books for 10 days’ free examination. After 10 

da s y ‘2 are free to — the books without obligation 
f vou decide to keep them, to pay in easy 

monthly. installments as outlined below 


JUST MAIL COUPON 


McGRAW-HILL BOOK _— Inc. 
330 W. 42nd St., NYC 1 
Please Croft’ i LIBRARY Or 
PRACTICE, 6 volumes, for 10 d 
approv Jays bz will remit ¢ 0 ar 

t price of $18.50 is paid, or 


rake big money because 
» from A to Z 





POWER PLANT 
examination or 
3.00 month! 
e » the 


This offer applies to U. S. only 
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_... HOW MUCH ARE YOU PAYING FOR AIR 




















REPLACEMENT OR ORIGINAL FQUIF MENT ....COOLING TOWERS OR HEAT FXCHANGERS 


MOORE units can save from 10% to 50% of your power costs because Moore designs for pressure. 
Unequalled aerodynamic efficiency combined with assembly toyour exact performance requirements make such 


tremendous operational savings possible with Moore units. In many cases, Moore units will pay out in one year. 


THE MOORE COMPANY will be glad to assist your engineers in making tests of your present equipment 
and will furnish guaranteed recommendations with no obligation on your part. We invite your inquiries. 


MANUFACTURERS OF HIGH EFFICIENCY AIR MOVING FQUIPMENT 


Fan Wheels Only or Integrated Direct Drive Units 
Diameters 3 Ft. to 24 Ft, Monel Metal Construction 


THE Mort COMPANY 806 Seuth Missouri Avenue MARCFLINE. MISSOURI 


NLAARA 


AERO AFTER COOLER 
with Patented 
“Balanced Wet Bulb Control” 


How to PREVENT CONDENSATION 
in COMPRESSED AIR LINES 


@ Users of pneumatic tools and machinery spend thousands of dollars on 
repairs and suffer much interruption to production from the condensa- 
tion of water in their air lines. In compressed gas systems and in processes 
where compressed air is blown directly on parts and materials in produc- 
tion, there is additional damage. 

You can prevent these losses by installing a Niagara Aero After Cooler. 
It cools the compressed air or gas by evaporative cooling and removes the 
water before the air enters the receiver. This method brings the air to 
within a few degrees of the wet bulb temperature, making certain that 
your compressed air will always be colder than the atmosphere surround- 
ing the lines in your plant, so that no further condensation can take place. 

Savings in cooling water pay for the installation. Experience shows 
that the patented Niagara evaporative cooling method consumes less than 
5% of the water required for cooling by conventional means. You save 
the cost of the water, the cost of pumping it, the cost of disposing of it. 
These extra savings soon pay for the Niagara Aero After Cooler. 

Write for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. P, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 


INDUSTRIAL COOLING HEATING @ DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


manager and assistant general manager, 
respectively, of the firm. General sales 
manager is S D Barr. Sulcer and Barr will 
headquarter in New York City, and Welp 
will be in the Chic ago office. Technic al 
div is now headed by Vincent J Calise 


Harold R Ryan has been transferred back 
to Youngstown, Ohio district as super 
intendent of Brier Hill open-hearth dept 
of Youngstown Sheet & Tube Co. He 
succeeds Paul Johnson, who recently left 
the firm. 


Worthington Pump & Machy Corp ap 
points Kenneth A Field as service manager 
of its Wellsville, N. Y. works. LeRoy Smith, 
one of the old-time members of the com- 
pany’s sales organization, retires after 52 
years of service. 


R S Harris is added to Dowell’s district 
operating station in Houston, Texas. 


American District Steam Co announces 
opening of a direct factory sales office at 
341 Madison Ave, New York City. Resident 


manager is Lawrence D Toolan. 


W F King has been named assistant en- 
gineer in charge of ‘mechanical design of 
motor and generator section of Allis- 
Chalmers’ electrical dept. 


Babeock & Wilcox Tube Co designates 
J R Connell assistant purchasing agent 
with headquarters in the general offices at 


Beaver Falls, Pa. 


P M Offll Jr is representing Geo P 
Reintjes Co in the sales of its suspended 
arches and walls for the Pittsburgh area. 


Plibrico Jointless Firebrick Co has 
chosen Plibrico Sales & Service Co, div of 
S B Higgins Co, Menands Market Bldg, 
Albany, N. Y., as distributors, to replace 
Alex B Taylor of Troy, N. Y., who has 
resigned because of ill health. 


Belfield Valve Div, Minneapolis-Honey- 
well Regulator Co, assigns the following 
men to full time on regional valve sales: 
Russel A Schlegel, Eastern region, with 
headquarters in New York; George Brown, 
Central region, headquarters in Cleveland; 
Robert Scott, Midwest and Northwest 
regions, headquarters in Chicago; and 
William Clements, Pacific, North Coast and 
Mountain Regions, headquarters in Los 
Angeles. 


N B Ornitz becomes manager of foundry 
operations in Pittsburgh district, in addi- 
tien to his other duties, for Blaw-Knox 
Co. 


Sales and advertising depts of Pennsyl- 
vania Transformer Co are moving to 
new offices at the Pennsylvania plant in 
Canonsburg, Pa. 


Irving B Moore Co, 65 High St, Boston, 
Mass., has been selected as distributor for 
O-rings manufactured by Parker Ap- 
pliance Co. 


Air Reduction Sales Co elects H R 
Salisbury, president. Vice-presidents are: 
J J Lin- 


H F Henriques (general sales) : 
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Large Turbine Clearances for 
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DEPENDABILITY 
In Desuperheat Control 


In the design of this topping plant em- 
phasis was placed on dependability 
and continuity of service. 

An important feature is pressure re- 
ducing and desuperheating 1250 psi, 
900 F steam to 400 psi, 600 F, at var- 
ious rates to meet low-pressure steam 
and power demands. 

For this service the 100 hp Terry 


Solid-Wheel Turbine, shown above 
driving a desuperheating water pump, 
is ideal. It has large radial and axial 
clearances and protective rims at the 
sides of the wheel. The blades cannot 
foul, end play can do no damage. 


A descriptive bulletin on this depend- 
able turbine will be sent upon request. 


THE TERRY STEAM 


———_—_—- 
Reema 
Muaeabermerore 
ee 
| RR 


TURBINE COMPANY = 


RT 


TERRY SQUARE, HARTFORD,CONN. 
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COLUMBIA 
STEEL COMPANY 


Air power in the new cold-reduction sheet and tin-plate mill 
at the Pittsburgh, California plant of the Columbia Steel 
Company is furnished by two Fuller Rotary Two-stage Comi- 
pressors. Each of these compressors has a capacity of 1660 
c.f.m., atmosphere to 125-lb. gage: driven by a 600 r.p.m. 
synchronous motor. Two 54-in. diameter, 15-ft. high. air re- 
ceivers, adjacent to the compressors, are used to store the 
compressed air. Each compressor is equipped with inlet-air 
filter and silencer units. Complete full magnetic electrical- 
control equipment is provided for these compressors, each 
of the two sets being mounted in dead-front totally enclosed 
panels. 


Fuller Rotary Compressors are installed in thousands of 
industrial plants, giving day in and day out continuous, 
uninterrupted service, with a minimum of attention and 
maintenance. We urge you to investigate these efficient, 
life-time capacity machines. 





FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 





Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bldg. 








A LIFETIME OF NEW 
MACHINE EFFICIENCY 
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coln Jr (railroad sales and sales services) ; 
S B Stouffer (distribution); and N L 
| Wisser (field office management). 


Ingersoll Steel Div, Borg-Warner Corp, 
Chicago, appoints Frank J Nugent sales 
manager of heating equipment. He will 
headquarter at Kalamazoo, Mich. 


| Independent Pneumatic Tool Co names 
| Eugene C O'Connell manager of its sales 
and service branch in San _ Francisco. 
Clarence H Gabriel is new manager at 
| Denver. 


Jules P Kovacs has been elected vice- 
president in charge of engineering for 
Purolator Products Inc, Newark, N. J. 


| Wally B Swank, 400 Cherry Rd, Syracuse, 
| N. Y., is chosen manufacturer’s representa- 
tive in the state of New York, with the 
exception of metropolitan New York City 
and Rockland and Westchester Counties, 
for Burlington Instrument Co. The firm 
was formerly represented in this area by 


Ball Associates, Buffalo, N. Y. 


| I-T-E Circuit Breaker Co, Philadelphia, 
assigns Harry K Wilcox Jr to position of 
assistant sales manager, and Nye S Spencer 
as manager, equipment sales. 


D C Goff succeeds L R Reader as director 
of Z-Crete division of Zonolite Co, Chi- 
cago. 


Flexible Steel Lacing Co, Chicago, ap- 
points Fred O Benson as sales representa- 
tive for Illinois. 


W L Reynolds Co, 502 W Franklin St, 
Baltimore, Md., has been selected by 
Carboloy Co as an additional distributor 
in Baltimore and vicinity. 


Pioneer Rubber Mills names Richard A 
Claussen technical superintendent of its 
Pittsburgh, Calif. factory. John H Hanna 
is now manager of the engineering dept 
there. 


B J Fletcher becomes assistant chief hy- 
draulic engineer for Aluminum Co of 
America, Pittsburgh, Pa. 


American Manganese Steel Div of 
American Brake Shoe Co has chosen White- 
head Metal Producis Co Inc as distributor 
of its complete line of Amsco welding 
| products in five Eastern states including 
New York, New Jersey, Pennsylvania, 
Massachusetts and Maryland. 


Roger S Warner joins staff of Arthur D 
Little, Ine, Cambridge, Mass., research 
and engineering organization, following his 
resignation as director of engineering for 
the Atomic Energy Commission. 


Charles F Kottcamp has taken over duties 
as chief fuels and lubricants engineer, 
turbine and steam power section, with 
Gulf Oil Corp, Pittsburgh, Pa. 


Illinois Public Power Assn elects fol- 
lowing officers: M L Burgin, Geneseo, 


president; George Coldeway, Jacksonville 
first vic e-president; LO Skaggs, Rock 
Falls—second vice-president; A M Frost. 
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How the Chicago Automatic Stoker provides 
Uniform Lateral and Longitudinal Firing 


Coa distribution with this dependable spreader stoker is con- 
trolled by an adjustable firing plate in conjunction with a series of 
rotating distributing blades carefully selected for a definite grate 
area and specific draft conditions. After these blades are perfor- 
mance-set for proper angularity and spacing, coal is spread by the 
“underthrow’’ principle to reach all sections of the grates 
according to a fixed pattern. Spreader stoker firing 
with the Chicago Automatic is economical firing— a 
wide variety of the cheaper coals can be handled 
efficiently regardless of load conditions. Our long 
experience on spreader stoker firing is at your ser- 
vice. Write for recommendations. The Standard 
Stoker Co., Inc., Dept. B2, 370 Lexington Avenue, 

New York 17, New York. 


THE STANDARD STOKER CO - INC « 


NEW YORK - CHICAGO - ERIE - MONTREAL 
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Industrial Sound Control 


QUIETS 
POWER PLANTS 


ENDS ANNOYANCE 
COMPLAINTS 
LOW EMPLOYEE MORALE 
THREATS OF LEGAL ACTION 

Due to Disturbing NOISE 
Whether your equipment serves a city of 
millions, a small town, or just your own 
plant, ISC can solve the noise problem 
quickly and inexp ly. | tigate today. 





Write, wire or phone 
us for full informa- 
tion on your problem 





New Pharmaceutical Laboratories 


Office and Plant are Modern Throughout 


For Power and Process Steam 
50 to 180 hp—125 and 150 Ibs wp 
Designed for easy handling, space 
saving and unusual economy . 
and built in full conformity with 
the ASME code for hi-pressure. 

For any fuel . . . mechanically or 
hand-fired. Quickly and easily con- 
verted from one fuel to another. 


WRITE Department 89-K12 
for 6" scale with pipe diameter markings 


KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 
40 West 60th Street, New York City 8 
Orvwoe ot Amman Raparos & Stavdard Sasstary courcarnos 





Air Contiened with 


Baxter Laboratories, which have the largest 
production of intravenous solutions and blood 
transfusion equipment in the world today, use 
two Frick NEW “ECLIPSE' compressors for 
cooling the offices, research departments, 
and many work areas in their recently com- 
pleted plant at Morton Grove, Ill. This covers 
300' by 400°. Frick installation made by Mid- 
west Engineering and Equipment Co., 
Representatives in Chicago. 


Sales 


When you want dependable air condition- 
ing, refrigerating or ice-making equipment, 


Wy engineered to your special needs, look to 


Two Frick NEW “ECLIPSE” Compressors 
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DEPENDABLE REFRIGERATION SINCE 


a 


WAYNESBORO, PENNA \“—— 


Also Builders of Power Farming and Sawmill Machinery 





| 


Springfield—executive 
Hunter and C C 
directors. 


secretary. John H 
Williams are named 


National Assn of Power Engineers, 
Chapter 34, Syracuse, N. Y., has installed 
the following officers for the year: William 
F Doane—president; Raymond O Slents— 
vice-president; Edward M Toke—recording 
secretary; Erich R Nordheim Jr—financial 
secretary; Emanuel Stern — treasurer; 
Joseph A Yorker—conductor; Erich R 
Nordheim—trustee; Ralph J Denton—edu- 
cational chairman. 


Ryan Engrg Co, consulting engineers, 
announces the opening of its office at 11444 
West Iron, Salina, Kansas. The firm spe- 
cializes in heating, ventilation, air condi- 
tioning, refrigeration, plumbing, water 
treatment and process piping. 

William T Quimby, manufacturers’ agent 
and sales consultant, formerly of Spring- 
field, Mass., is now located at 304 E 4lst 
St, New York, N. Y. 


Alaska Electric Light & Power Co, 
Juneau, Alaska, names Franz Nagel to 
succeed Winfield S Pullen as vice-president 
and general manager. Pullen has resigned. 


OBITUARIES 


Clifford Lindblom, manager of packaged 
power plant div, Worthington Pump & 
Machy Corp, Harrison, N. J., died Oct 3 
while on a visit to the corporation’s Wells- 
ville works. 


Joshua L Miner, 67, retired vcie-presi- 
dent of Lumnite Div, Universal Atlas Ce 
ment Co, died Oct 7 in Muhlenberg Hos- 
pital, Plainfield, N. J 


Douglas B Hobbs, 49, in charge of mo- 
tion pictures educational and technical in- 
formation activities of the public relations 
and advertising dept of Aluminum Co of 
America, Pittsburgh, died Oct 11 in the 
Waldorf-Astoria Hotel, New York, of a 
heart attack. He had been attending a 
convention of the National Advertisers 
Assn. 


Charles F Mosher, 69, retired power 
plant engineering executive of Western 
Massachusetts Electric Co, died in St. 
Petersburg, Fla., recently. 


Frank P Kemm, retired stationary engi- 
neer for Bucyrus-Erie Co, Erie, Pa., died 
Oct 6 in Erie, foilowing a brief illness. 


James R Kearney Sr, 76, founder and 
chairman of the board of James R Kearney 
Corp, St. Louis, Mo., died Oct 3 in his 
apartment at the Park Plaza Hotel. 


Edward Valves, Inc, subsidiary of Rock 
well Mfg Co and manufacturers of cast- 
and forged-steel valves for high-tempera- 
ture, high-pressure service, held opén house 
Sept. 16-17 in celebration of the opening of 


the new chemical, 


lurgical laboratories. 


physical and metal- 
About 2000 people 
were received at the open-house ceremonies. 
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G-A Single Acting Non- 
Return Valve, Toggle 
Yoke Design. 
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For over 35 years Golden-Anderson 
Valves have proved themselves in the 
toughest of Industrial and Power Plant 
applications. These ‘Engineered Pro- 
tection”’ Valves are the safe, economi- 
cal answer to every flow control 
problem. 

Over 1500 standard G-A Valves, 
plus unlimited technical resources are 
available for developing special valves 
to fit your particular job application. 
Consult G-A engineers on your most 
difficult valve problems—without 


obligation. 


GOLDEN-ANDERSON 


SPECIALTY CO. 


Keenan Building, PITTSBURGH 22, PA. 





mony STANDARD & RS} 


From '/4 to 400 KVA 
up to 15,000 volts 
We manufacture a 
complete line of: 
*AIR, OIL OR 
WATER-COOLED 
DISTRIBUTION 
TRANSFORMERS 
*Speciol Designs evailable to 
meet Customers’ Specific Re- 
quirements 
TRANSFORMERS 
FOR 
* ELECTRIC 
FURNACES 
* WELDING 
* HEATING 
* PHASE 
CHANGING 
Etc. 


POWER & LIGHT 
TRANSFORMERS 
For isolation of Light from 


Power, or Light from Telephone 


EISLER TRANSFORMERS are manu- 
factured strictly to Standards of the 
N.E.M.A., AS.A., and ALE.E. 


WRITE FOR SPECIAL CATALOG 


ee 


757 South 13th Street, Newark 3, N. J. 
TELE Ra LO ST RTT 





MERCOID 


AU rOMaAT C CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE. TEMPERATURE, 
B LIQUID LEVEL ETC. i} 


® SIMPLE TO ADJUST FORTHE ®& 


o SPECIFIED OPERATING RANGE 
MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


a WRITE FORCATALOG GOOB, 4% 
THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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ECONOMY 


AT MODERATE INITIAL COST 


100 TO 4000 


HORSEPOWER RANGE 


600 GA., 750 F. 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pressure stages 
making Multistage steam economy available at moderate initial cost. Horsepower 
range is from 100 to 4000, steam pressures up to 600% ga., 750° F., condensing 
or non-condensing. Several governors and accessories adapt UV Turbines to 
practically any mechanical drive within the capacity range. 


Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM operating 
condensing. Turbine is equipped with variable speed oil relay governor, pressure 
lubrication and vacuum breaker, and is in use driving a centrifugal compressor 
for refrigeration. 


Contact your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


N URRAY IRON WORKS COMPANY 
BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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SANTCSITE... 
Controls oxygen corrosion 
in boiler systems 
By removing all traces of residual 
oxygen, Santosite makes possib! 
economical control of oxygen cor- 
rosion in boiler tubes and other 
steam generating equipment. For 
detailed information on the Santo- 
site treatment, ask for a copy of 
Monsanto Technical Bulletin O-26. 
Santobrite, Santoatte: Reg. U.S. Pat. OF. 
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| SLIME and ALGAE. 


a 


SANTOBRITE 


Santobrite—Monsanto's Sodium Pentachlorophenate, Technical—offers you 
these advantages for elimination of slime and algae in cooling water systems: 





] Maximum control of algae and slime-forming organisms. 


Requires no special feed equipment (merely add to circulating water 
at any convenient location). 


Compatible with other chemical treatments given cooling water. 
Non-corrosive to metals. 


Easy to apply in powder, briquettes or new dustless pellet form 
(for those who find Santobrite dust bothersome). 


Readily available at reasonable cost. 


Santobrite provides an economical means of maintaining peak efficiency in 
your cooling operations... For more detailed information, send for a copy 
of Monsanto Technical Bulletin O-15. MONSANTO CHEMICAL COMPANY, 
Desk F, Organic Chemicals Division, 1763 South Second Street, St. Louis 4, Mo. 


MONSANTO CHEMICAL COMPANY 
Desk F, Organic Chemicals Division 
1763 South Second Street, St. Louis 4, Missouri 


, Please send me: ( ) Technical Bulletin O-15 on Santobrite; 

ONSANTO ( ) Technical Bulletin O-26 on Santosite for boiler feed water. 
MICMISALC piAcmre 
LOTTA Een ATCO Compony 
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SERVING INDUSTRY...WHICH SERVES MANKIN 
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...€asy te Install 


THROUGH the years, the guiding 
principle at Youngstown has been to make 
quality steel pipe which is well suited to 
serve the needs of plumbing and heating 
contractors and their customers. That's why 
Youngstown Pipe bends accurately, cuts 
readily, threads surely, welds easily--prop- 
erties designed into the product for 

efficient fabrication, installation 

and long, satisfactory service. 
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General Offices Youngstown -1, Ohio 


New York 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Alloy and Yoloy Steel 


Manufac turers of ¢ ‘arbon, Export Office-500 Fifth Avenue 
PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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LOOKING UP... at 
John A. Roebling's Sons Company 


These illustrations show the 20,000 GPH (10,000 

GPH condensate capacity) Cochrane Deaerating Hot 

cess s So ftener installed recently at the Roebling, 

N. J. plant of John A. Roebling’s Sons Company 

lly designed for the treatment of raw water 

the Delaware River, the unit utilizes 

phosphoric acid introduced ahead of the preheater, 

followed by treatment with caustic soda beyond 
the deaerator 


This unit has been operating with typical Cochrane 
effectiveness, guarding Roebling steam power equip 
ment against scale and corrosion with water of zero 
hardness and zero oxygen, maintaining the boilers 

at peak efficiency, and producing clear boiler 
concentrate. 





Continuous Blowoff Flash Tank. 


The Cochrane Hot Process Softener is applicable 
without modification to almost any water supply, 
hard or soft, turbid or clear. It is only necessary . , 
to feed the proper chemicals for the particular water | 
being treated. The extreme versatility of the 
Cochrane Hot Process Softener, the low cost of 
installation and maintenance, plus the low cost of 
chemical reagents used by it make possible its appli- 
cation to a wide range of water conditioning tasks. 


An interesting 66 page bulletin describing the 
Cochrane Hot Process Softener in complete detail 
and its application to many water conditioning Orns 
problems is available. Write for a copy. \ ; ‘mer t 4 
e 2 ‘ - 
Cochrane Corp., 3106 N. 17th St., Phila. 32, Pa. S sgmipe 2 a See f 


In Canada: Canadian General Electric Company, Ltd., Toronto . . 
changer and Sample Cooler. 
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Boiler HORSEPOWER Isn't Enough 





Modern Boilers must have EARNING POWER, too 


ECAUSE the cost of generating steam — 

for processing, production or heating 
needs — demands a substantial share of 
your operating budget, you can’t afford to 
be complacent about your boiler. 


If you want to cut fuel and maintenance 
costs, look to your boiler. Look beyond boil- 
er horsepower ratings and rate your boiler 
in terms of its earning power for you 
its ability to deliver steam at lowest cost 


For any boiler installation (15 to 500 
HP.) — new or replacement — Cleaver 
Brooks offers these immediate and long 
range cost saving advantages: 

A Custom-Planned Boiler Engineered for 
Your Needs: Your steam needs and steam- 
using equipment are studied your pres- 
ent total steam load plus your estimate of 
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future expansion are considered -— with 
this information the size of Cleaver-Brooks 
boiler best suited to your specific needs 
is determined. 


Factory Starting Service: Your boiler is 
placed in operation by Cleaver-Brooks fac- 
tory service-engineers. Your operators are 


trained in operation, care and maintenance. 


Flexible Operation Burning Gas or Oil 
With Equal Efficiency: You can use oil, gas, 
or combination oil and gas, whichever is 
of lower cost. Through high heat transfer, 
Cleaver-Brooks boilers operate at a guar- 
anteed efficiency of 80% from full load 
down to 30% of rating. 


In addition, Cleaver-Brooks boilers give 
you clean, smokeless operation — eliminate 


fuel and ash handling — require no high 


- Brooks 


STEAM BOILERS 


or costly stacks — no special foundations 
- fit under low headroom—provide quick 

steaming, flexible operation to meet fluc- 

tuating loads — fully meet all codes. 


Available in sizes 15 to 500 HP., 15 to 
200 P.S.I. — write for Cleaver- Brooks 
steam boiler bulletin. 


CLEAVER-BROOKS COMPANY 
332 E. Keefe Ave., Milwaukee 12, Wis. 


WRITE on your 
business letterhead 
for Steam Cost Cal- 
culator — a ready 


reference slide rule 





showing compara- 
tive steam costs when using oil, gas, or coal 
as fuel. Mailed on request—no obligation. 


O 


POWER + December 1949 






















> 


Higher Efficiency 

: On Lower Grade Fuels 
Made Available to 

, Government Heating Plant 





ho 
\ 





ane 


ty 
‘ 





ETT 











@ Modern heating plant in nation’s capi- 
tal has two water cooled Taylor Multiple 
Retort Underfeed Stokers. These units are 
designed to handle 150,000 lbs. per hour 
normal steam flow, and 240,000 lbs. per 
hour peak load. Furnishing steam heating 
to the Government building system, these e 
stokers offer the ultimate in fuel flexibility. 
Performance of these two units has been so satis- 








factory that a duplicate unit has just been ordered. 

















Leg 
| logs PLANTS throughout coal burning areas steam generation and trouble-free operation. 
q- are installing the Taylor Stoker to permit Backed-up by more than 45 years of engi- 
the burning of today’s coals with freedom from neering “‘know-how,” these and other distinc- 
smoke and objectionable stack discharge. tive advantages make Taylor the time-tested, 
' . Designed with simplicity as the keynote, proven, economy stoker for both original and 
Taylor has lower boiler outages, fewer mov- repeat installations. 
ing, longer wearing parts. A unique precision Before you decide on any fuel-firing equip- 
pusher stroke control mechanism and better ment for your power plant, see for yourself 
air flow are two more exclusive Taylor fea- why the “trend is toward Taylor” —it’s the 






tures that aid in giving you efficient, low-cost stoker of proven performance. 














This “fact-packed” booklet on 
the improved Taylor Stoker. : 
If you aren’t up-to-date on 
stokers, write for your copy 
q of this descriptive booklet 
d. 


A PRODUCT OF 


AMERICAN ENGINEERING COMPANY 
2400 ARAMINGO AVENUE, PHILADELPHIA 25, PENNSYLVANIA 
New York Office—75 West Street, N.Y., N.Y. 
In Canada: Affiliated Engineering Corporations Limited, Montreal and Toronto 
OTHER 4 PRODUCTS—Perfect Spread Stokers—Lo-Hed Electric Hoists & Cor Pullers—Maorine Deck Auxiliaries—Hele-Shaw Fivid Power 
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Heat Reclaiming is essential to 
economical performance of the mod- 
ern steam generator. Erie City offers 
effective and economical heat re- 
claiming in its tubular air heater in 
single or double pass sections with 
parallel, counter or cross flow of air. 
The Erie City unit at the right is 
completely described in our new 40 
page catalog. It is of the 2-pass 
design. Flue Gas enters at the top 
right and passes down thru the right 
bank of tubes—reverses travel and 
passes up thru the left tube bank. 


Air enters at top left, passes down- 
ward around tubes in left bank and 
turns upward around the tubes in the 
right bank and enters a system of 
ducts leading to the fuel burning 
apparatus. 


The resulting rise in temperature 
aids combustion, increases efficiency 
and can be accurately calculated to 
meet the requirements of any pro- 
posed installation. 


For a complete description of this 
and all other units of an Erie City 
Steam Generator request Bulletin 
SB-30. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


— 


ERIE = Complete Steam Generators @ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers 
» : . The ‘‘Economic”™ Boiler with or without Water Walls « Welded H. R. T. 
= cit = Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 


and Spreader Stokers * Welded Pressure Vessels for the Process Industries. 


E CITY IRON WORKS « ERIE, PA. © Simecl5G0 
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Between the 
instrument board 


and the draft 
fan controllers 


No freeze-ups! Air lines are kept 
DRY by this Lectrodryer 


Draft fans are on the roof at the Essex Generating 
Station of Public Service Electric & Gas Company, 
Newark, New Jersey. Dampers are air-operated. That 
meant trouble in freezing weather, so housings con- 
taining strip-heaters were built around the controllers. 
But still they froze up. 

This Lectrodryer, installed to DRY the air fed to 


lines going out-of-doors, cured the trouble. 


wi, HER 


LECTRODRYERS DRY 


VATED ALUM 


INAS 
wITtH ACTI 


DRYing compressed air is an old story for Lectro- 
dryers—instrument air in petroleum refineries and 
chemical processing plants, air fed to tools and other 
functions. No long delays for water to drain out when 
valves are opened. No clogging of delicate ports or 
freezing of lines. Leetrodryers save time and money. 

Send for questionnaire so that we may figure with 
you on your instrument-air drier needs. You will be 
interested, also, in Bulletin 216 which shows how other 
companies have profited by using Lectrodryers. Write 
Pittsburgh Lectrodryer Corporation, 329 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sidney. 





PRES ee RTA 


LECTRODRYER 


REGISTERED TRADEMARK U_S. PAT. OFF. 


Lage " my _ ; RT OEE OT OO . ne 
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THESE ARE THE BENEFITS YOU GET 
BECAUSE OF ITS ASPIRATOR AND 
STREAMLINED FLOW 


Maximum Capacity When Needed Most ¢ Ac- 
curate Pressure Control Under Toughest Work- 
ing Conditions © Trouble-Free Service © Smooth 
Operation ©¢ Tight Closure © Accurate Regula- 
tion © Speedier Production Results © Elimina- 
tion of Failures © Constant Delivery Pressure © 
Cost Saving Operation © No Spoilage © Prac- 


tically Zero in Maintenance Costs. 


(ASH §TANDARD 








and here is proof from a user.... 


“We are more than satisfied with our STREAM- 
LINED Valve performance. They are all over this 
plant and, frankly, | have forgotten about most of 
them as | never have any trouble. 

“What | like about these valves is that in some 
cases our initial pressures vary considerably, yet 
the reduced pressure is held steady. This work is all 
processing and is very important. 

“Your competitors will have a hard time convincing 


me there is a better valve to be had.” 


CONTROLS... ay We Rr Ny Bree) TV bg 
DECATUR, ILLINOIS 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—tfeotures the CASH 
STANDARD Type D Single Seot Pres- 
sure Reducing and Regulating Volves 
se with most fluids. Shows 
inner working ports that sove 
Diagrom explains 
° volve works. Blueprint shows 
simplicity of installation 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Back Pressure 
Valve — designed to automatically 
maintain a constant pressure in the 
evaporator corresponding to a con 
stant temperature desired. Shows an 
Ammonia and Freon Gos Capacity 
Chart based on ABSOLUTE p 


Bulletin 966—features the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
and Regulating Valve for use with 
water or air; with any gas or oi! that 
is non-corrosive; and with refrigerat 
ing flvids such as Ammonia and 
Freon. Many interesting particulars 
explained such as: how valve works, 
tight seoting, large capacity, no 
waste, no wate, hammer or chatter, 
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YOUR FIRST STEP toward 
GREATER COMBUSTION EFFICIENCY... 


AMERICAN Rolling Ring CRUSHERS 


Uniform High Tonnage Reduction—at Low Operating Cost! 


American Type “S” Rolling 
Ring Crusher, with heavy cast 
steel housing and _ sectional 
construction, secured at dust- 
tight, machined joints with 
coupling bolts for easy access 
to crushing chamber 


To hit highest operating efficiency, coal firing depends upon uniform sizing. . . 
one reason it pays to include American Crushers in your expansion and change- 
over plans. The exclusive shredder ring action of Americans—through splitting 
instead of crushing coal—gives a dependable uniform product with controlled 
fines—assures a loose, uniform firebed quickly responsive to sudden steam demands 
... without excessive ashpit drop or unnecessary CO». 


Custom-built for power plants, Amer- es : : P ege 
ican Type “’S” Crushers offer 9 ditfer- The minimum headroom requirements and independence from auxiliary crush- 


ent sizes, with capacities from 25 to ing permit easy, economical installation of Americans without extensive altera- 
500 TPH tions. Heavy cast steel housing and manganese steel shredder rings assure long, 
trouble-free service. 


Send for your copy of “Crushing Coal for less than 1¢ per ton" 


i 


1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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R/M BRAIDED ASBESTOS PACKINGS 


The power engineer will find in the R/M packing line a 
complete assortment of high quality packings and gasket 
materials for practically every type of modern 

industrial equipment. 


R/M Square-Braided, Centrifugal Pump Packing No. 365 
is relied on in many plants for use in Corliss valves, 
centrifugal and rotary pumps, and expansion joints handling 
hot or cold water and steam. It is of high quality asbestos 
yarns, with a plaited braid construction. It is available 
either lubricated, dry, or wire inserted (No. 366). 


R/M Braided Asbestos Packing Squared No. 360 provides 
an efficient sealing material for valve stems, expansion 
joints, and other services where a soft, asbestos packing 

is needed. It is manufactured of long-fibre asbestos yarn in 
braid over braid construction, and is then squared. Also 
available wire inserted (No. 361). 


For asbestos, metallic, jute, sheet, rubber, plastic, or 

other packings, check your R/M Packing Catalog, and consult 
with the authorized R/M packing distributor near you. 

R/M distributors are established suppliers of recognized 
ability and reputation, specializing in industrial packings. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. | Factories: 
Bridgeport, Conn.; Manheim, Pa. 
No. Charleston, S.C.; Passaic, NJ. 
RAYBESTOS- MANHATTAN, INC., Manufacturers of Packings « Asbestos Textiles 
Mechanical Rubber Products « Abrasive and Diamond Wheels « Rubber Covered 
Equipment « Brake Linings « Brake Blocks e« Clutch Facings ¢ fan Belts 
Radiator Hose «© Powdered Metal Products « Bowling Balls 
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THE FLYNN & EMRICH COMPANY 
Established 1842 
Holliday and Saratoga Streets Baltimore 2, Maryland 
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PLUGS ARE OUT WITH GHLORINATION 


Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 

This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 

In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 
per month to $250 per month and a later survey 

showed an overall saving in excess 
steam costs of $16000 in a year. 

Such savings are indicative rg of how 
your condensers may be made to operate 
more economically and with far less outage when 
W&T Engineers install chlorination to fight your 

slime problems. 

To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 

write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey + Represented in Principol Cities 


* December 1949 





Newly Designed 








Valves 





to combat 


Walworth 150-pound Stainless Steel Gate Valve 
. available in sizes 2 to 3-inch, screwed; 
Y_ to 12-inch, flanged. 


— ENGINEERED 
AND TESTED FOR TOUGH ...HARD SERVICE 


Walworth offers a comprehensive line of valves 
made of several cast stainless steels and special 
alloys for piping services where corrosion is a fac- 
tor. These valves are avaiiable in Gate, Globe, 
Angle, Check, and Lubricated Plug types. 

Gate, Globe and Angle Valves have outside screw 
and yoke construction, thus keeping the stem 
threads out of contact with the corrosive material 
in the line. They also have a two-piece bolted gland 
with ball-type gland follower to prevent binding 
the stem when packing bolts are tightened. Gland 
eye-bolts can be conveniently swung out of the 
way without danger of loss when the gland is lifted 
for repacking. 

Gate Valves have taper seats with a unit consist- 
ing of two flat faced discs supported by a carrier 
on the end of the stem. The discs are of a proven 

Walworth 150-pound Stainless Steel Globe Valve ... avail- ball-and-socket type. They are free to rotate and 
able in sizes Y2 to 3-inch, screwed; ' to 6-inch, flanged. adjust themselves to the body seat angles, assur- 
ing tight seating with no possibility of sticking 
in any position. 

‘ieithiaith ie siaaaeds For further information about Walworth’s 
300-pound Stainless Steel full line of corrosion-resistant valves, see your 


Gate Valve... available in Walworth distributor. 
sizes 2 to 6-inch, flanged. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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pa acelin iemiala 
EXCITATION AND! 
WINDAGE 


EATON 


DyNAmATTE 


BLOWER 
DRIVES 





Dynamatic Variable Speed Couplings are ideally 
adapted to such applications as regulating air 
drafts in steam generating stations, power house 
fan drives, public utility induced draft fans, and 
forced draft fans. Controls can be made to change 
the output speed of the coupling and hold that 
speed constant. Response is instantaneous and 
load changes are closely followed. The speed 
range available is practically infinite, and can be 
controlled precisely from ten per cent speed up 
to full speed. 

The performance curve above indicates the 
characteristics of Dynamatic couplings when driv- 


ing fans or blowers. Fundamentally, all fans and 
blowers will have curves very close to the ideal 
curves shown in this figure. Note the desirable 
relationship between efficiency, horsepower input, 
and required horsepower. The horsepower losses 
indicated are normal for this type of application. 
Both air cooled and water cooled types of Dyna- 
matic couplings are available, selection depending 
upon loads and type of service involved. The 
electric-slip coupling was developed and intro- 
duced by Dynamatic; this company has pioneered 
the use of electric-slip couplings in fan and blower 
drive applications. Write for illustrated literature. 


= A\TOIN manuracturiNG COMPANY © CLEVELAND, OHIO 


ADDRESS INQUIRIES TO: DYNAMATIC DIVISION e 


KENOSHA, WISCONSIN 


@ PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES « TAPPETS * HYDRAULIC VALVE LIFTERS © VALVE SEAT INSERTS ¢ ROTOR 
PUMPS « MOTOR TRUCK AXLES e PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS © SNAP RINGS e SPRINGTITES 
SPRING WASHERS » COLD DRAWN STEEL © STAMPINGS e LEAF AND COll SPRINGS © DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 
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THE FLUOR CORPORATION, LTD., 





fluor-facts about MUFFLING 


The highest muffling efficiency obtainable 


It is a known fact that in conventional muffler 
installations noise and vibration are reflected back 
through interconnecting piping into the engine room. 
This fact alone has limited the ultimate noise and 
pulsation reduction efficiency of 2- and 4-cycle gas and 
diesel muffler installations. 





























To overcome this limiting factor, Fluor Engineers have 
developed the Fluor Series “D” Muffler System—a scientifically 
designed muffler system wherein work is started on exhaust gases 
in the immediate proximity of the engine—a muffler system that 
provides all of the advantages of the Fluor Model “T” Muffler 
plus added design features that solve field muffling problems 
conventional mufflers do not even attempt to solve—and at a 
cost competitive with conventional single-element mufflers. 


A scientific approach to better muffling 


The Fluor Series ““D'’ Muffler System incorporates the principle 
of an acoustical filter consisting of three separate, component parts—a 
primary chamber (A), interconnecting piping (B), and a secondary 
chamber (C). Element “A” which is located in the immediate proximity 
of the engine exhaust manifold starts removal of exhaust noise and pulsa- 
tion at their source. Element “B” is the interconnecting piping which 
further removes noise and pulsation. Element “‘C’’ of the muffling system 
is located outside the engine room and contains engineered internals that 
remove the remainder of exhaust noise and pulsation. 


FLUOR 
a” 


obligation, of course. 











Simple installation 


In addition to providing the 
highest muffling efficiency ob- 
tainable, the Fluor Series “D" 
Muffler System needs no rede- 
sign or alteration of existing 
plans for installation in new or 
old plants. It takes no more 
space than conventional mufflers 
—in 95% of cases space require- 
ments are /ess than conventional 
type mufflers—in 5%, the same 
as conventional type mufflers. 


DESIGNERS AND CONSTRUCTORS of Refinery, Chemical and Natural 
Gas Processing Units © MANUFACTURERS of Mufflers, Cooling 
Towers, FinsFan Units, Gas Cleaners and Pulsation Dampeners 


Available from stock—This revolutionary Fluor Series “D" Muffler System is available 
with either air-cooled or non-air-cooled features. You need only submit engine room 
design and dimensions, the make and model of engine and whether the muffling system 
is to be air-cooled or non-air-cooled. Fluor will recommend sizing and type of installa- 
tion fot your approval. Submit your plans for recommendation and quotation today—no 


Los Angeles 22 » NEW YORK + CHICAGO + BOSTON 
PITTSBURGH + TULSA + HOUSTON + SAN FRANCISCO 
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At New ‘“DRY-ICE” Plant ia} 


PURE CARBONIC 


INCORPORATED 


Depends on 


Seven Ingersoll-Rand compressors totalling 1450 hp, 
in the new Chicago carbon-dioxide plant of Pure 
Carbonic, Incorporated, help produce 150 tons of 
“DRY-ICE” daily... for food industries and manu- 
facturers of resins, paints, rubber, plastics, ceramics, 
pharmaceuticals, petroleum products, and fire 
extinguishers. 

Four 200-hp compressors handle CO» gas, com- 
pressing it from 35 to 360 psi. These are the well- 
known Ingersoll-Rand Type XPV steam-engine-driven 
compressors noted for their simplicity, adaptability to 
varying conditions, economy, and smooth operation 
in process service 


One of the ammonia-refrigeration compressors is of 
the same steam-driven type. The other two, 150 hp 
each, are of heavy-duty, double-acting, synchronous- 
motor-driven design 

During the 40 years it has been producing carbon 
dioxide, Pure Carbonic, Incorporated, has installed 
Ingersoll-Rand compressors in several of its other 
plants. 


Ingersoll-Rand has had long experience in design- 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


AM-DRIVEN 
CO, COMPRESSORS 





N 
TEAM-DRIVE 
a COMPRESSOR 


ne) 


[FR] COMPRESSORS 


ett) Ky 
—_ 


~ 
_ 
_ 
x 
~ 


VEN 
ECTRIC-DRI 
NHs COMPRESSOR 





= 


ing and building process compressors for practically 
all pressures and all kinds of gases in sizes up to 3000 
hp. Qualified compressor specialists are located in I-R 
offices all over the world. Call upon this experience 
when you need help in solving a problem of air or 
gas compression. 


457.1 


COMPRESSORS - AIR TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
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Isn’t this what 
you want 


in a 





FUEL OIL 
HEATER? 





Just a pipe within a pipe—that’s the principle of the Twin 
G-Fin Section. The G-Fin inner pipe, through which the steam 
passes, has longitudinal fins to provide greater surface for 
transfer of heat to the oil flowing through the outer pipe. 


The longitudinal G-Fins provide at least six times as much heat 
transfer surface as bare tubes ... the result: the Twin G-Fin 
unit has fewer tubes than any other type of heater. 


Leakage between steam and oil cannot occur because there 
LEAK PROOF are no internal joints. 


The Twin G-Fin Section is easily handled, and can be placed 
READILY INSTALLED close against a wall, ceiling or floor . . . wherever most con- 
venient. Movable supports further assist convenient installation. 
These units are standard and interchangeable. They may be 
FLEXIBLE CAPACITY arranged in series or parallel; and at partial loads, sections 
may be cut in and out to maintain constant oil temperature. 
The G-Fin heating elements or pipes may be completely re- 


moved from the shells for cleaning, without disturbing the oil 
connections. No special tools are required. 


THE GRISCOM-RUSSELL CO., 285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
twin G-FIWN section 


The Universal Heat Exchanger 
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A MEASURE OF SATISFACTION 








2 fron Fae Se S 

, ? ] 2 Buk 8f7 
819 \to\ x are 
\ | 15 | 36 | 27) 18/19 | 20 |21 


22 | 23 | 24) 25 | 26 | 27/29 
29|30| «|» A pt 


















































80% of all the construction work 
we have completed since 1891 has 
been for clients previously served —a 
tangible measure of client satisfaction. 


aN 


STONE & WEBSTER ENGINEERING CORPORATION 


os 
A SUBSIDIARY OF STONE & WEBSTER, INC. 
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DESIGNED ESPECIALLY 
FOR INSTRUMENTATION 





K & M Kontrol Motor valve bodies are especially designed to 
assure close and positive control] by instrumentation. They 
have unrestricted inlet and discharge passages and permit 
smooth flow with a minimum of turbulence. Pressure drop is 
held to a minimum and occurs principally through the inner 
valve where it is controllable through the full valve travel. 
Kontrol Motor valve bodies are available in sizes from 
¥2- to 20-inch, complete with diaphragm top works, and are 
made in 13 different types to meet varying requirements. 
Constructed of semi-steel, bronze, cast steel or special alloys. 
Inner valves in beveled quick opening, percentage para- 
bolic or percentage V-port design as standard. Facings 
range from soft rubber to hard stellite. Designed 
and manufactured for modern industry, they are 
engineered throughout to stand up to the most 
exacting applications. 




























AREAS IN SQUARE INCHES 





Because of their modern design, all Kontrol Motor 
valve bodies have extremely high capacities in 
relation to corresponding pipe size. 


= 


K & M Series 1400 top-and-bottom 
guided diaphragm motor valve. 






ONTROL 
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WHERE THERE’S A PUMP IN YOUR PLANS 


J 


Plan with Peerless Centrifugal Pumps 


From plan to plant there's a Peerless 
horizontal centrifugal pump that meets 


is. For the divertiied. contin 


your neec 
uous duty services of private industries 
and public projects, Peerless Pumps 
incorporate many proved advantages in 
1 construction for extended 
pump life and operative economy 


design an 


All along your flow lines, Peerless 
can provide pumps incorporating the 
latest principles of hydraulic practice 
and experience plus the versatility and 
efficiency you require for peerle 
pumping performance 

For example, the pumps shown 
above are single stage, double suction, 
general purpose Type A pumps, a 
comprehensive line of Peerless pumps 
offering a capacity range trom 50 to 
60,000 gpm. There are scores of other 
Peerless t pes hundreds of other Peer 
less models for thousands of pumping 
applications. Peerless furnishes hori 
zontals for handling solids in suspen 
sion as well as for clear liquids. There 
are pumps for boosting, circulating, 





Los Angeles, California 


Leavenworth St.; Dallas 1, Tex 


transferring and filtering. They can 
handle volatile L-P Gases or tricky acid, 
basic and salt solutions. They can move 
liquids at high temperatures or they 
can provide water (or foam) for Under- 
writers’ approved fire protection. Duty 
can be intermittent or continuous; both 
single and multi-stage units, with the 
type of drive you desire, are available, 
meeting widest head and capacity 
conditions. Pump and driver are engi 
neered as a unit, tested in a modern 
hydraulic laboratory that duplicates 
actual field conditions, to match or 
exceed purchasers’ expectations. 


Plan with Peerless for all your needs 
for pumps. Peerless field and sales engi- 
neers are located in all principal cities 
to help you whenever and wherever 
there's a pump in your plans. For pump 
engineering information or service, 
call on them, or if you prefer, write for 
the latest pump engineering data. The 
chart at the right lists a number of the 
types of Peerless horizontal pump bul- 
letins in which you will be interested. 


ne PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Indianapolis, Indiana 


District Offices: New York 5,37 Wall St.; Chicago 40, 4554 N. Broadway; St. Louis 8, 
3908 Olive St.; Atlanta Office: Rutland Bldg., Decatur, Ga.; Omaha, Nebr., 4330 
, 3905 Elm St.; Fresno, Calif.; Los Angeles 31, Calif 


DO YOU HAVE THE 
LATEST PUMP DATA? 


Informative Engineering Bulletins 





Available From Peerless Pumps 


Here are a few of the services Peerless 
Pumps perform. Request data by 


Bulletin number 


Pump Service 
Water Supply 
Fire Protection 
Chemicals and Oils 
Vaporous Liquids 
Butane-Propane 
Boiler Feed 
Sewage and Solids 
Hi-Pressure 
Acids and Caustics 
Process Services 


All-purpose Pumps 


Bulletin No. 


B-1300 
B-1500 
B-810 
B-2201 
B-2200 
B-806 
B-154 
B-310 
D-2400 
B-803 
B-2301 

















Peerless 


VERTICAL AND HORIZONTAL 


Pumps 
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Reliance ALARM Water Column with positive-action 
float-operated mechanism provides reliable source 
of any type of warning signal. No-alarm models 
also available. 
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Ph 
Rugged Water Columns and Water Gages that assure 
you freedom from failure of Water Level Supervision 





. . Twin gage or single gage trim. 


1949 


OU DON’T “fool around” with high pres- 

sures. Although their basic economy and 
versatility serve you well in today’s efficient 
engineering practices, you like to have an ex- 
tra margin of safety in equipment for your 
modern power plant. 

Reliance Boiler Water Columns and Gages 
have unusual ruggedness, safety features, and 
extra Capacity well above their ratings. Special 
construction is engineered when needed. Sixty- 
five years of specialization spell authority on 
this type of equipment. Reliance builds the 
bulk of Water Columns and Safety Boiler 
Gages in America—is the only manufacturer 
whose facilities are devoted entirely to these 
items. Check with your consultants or ask 
for our nearest engineer representative. 


sealed with oval rings. 


“~*~ ~~” 


Direct-to-drum Gage Assemblies—for gage facili- 
ties without water column or for the required sec- 
ond gage, if not placed on the column. Usually 
provided with weld connection to drum. Effective 
welded gage insert design avoids nipple packing 
glands. Flanged connections to gage valves are 


THE RELIANCE GAUGE COLUMN COMPANY 
5902 CARNEGIE AVE. e CLEVELAND 3, OHIO 
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Three CONSECO CONVERTERS 
handle hot water heating 
requirements for large 
mid-western industrial plant 


Each of the three units shown handles 5330 gallons of water per minute, heating 
it from 175° to 195°F. The hot water heating system, of which these CONSECO 
units are an essential part, is installed in the Chicago plant of a leading electrical 
equipment manufacturer. 


In the converters shown, water is heated with steam at 1 PSI G. Each unit has 
3140 sq. ft. of heating surface in a 47” shell. Units are of the internal floating 
head, removable bundle type with a deep shell cover that serves as a storage 


section and when removed allows inspection and maintenance of the floating head. 


The water boxes are fitted with separate covers so that cleaning of the tubes can be 
accomplished without breaking any pipe connections. 


CONSECO engineers are specialists in heat exchanger equipment and 
are available to assist you in designing units to meet your specific 
requirements. CONSECO production facilities are modern, complete 
and efficient and make possible worthwhile savings in building equip- 
ment to your specifications. 


STEAM CONDENSERS & STEAM JET 
AIR EJECTORS DESIGNED, BUILT & ERECTED 








BOILERS 


Edgemoor Iron Works Division 


y 





DEAERATORS 


Any Capacity 





CLOSED HEATERS 


Any Pressure . . . Any Capacity 





EVAPORATORS 


Low Pressure Patented Cycle _ 
High Pressure Any Size. . Any Capacity 





REFINER FILTERS 


Will remove last trace 
of oil from condensate 











POWER ©* December 1949 








ee 


| 
| 
i 














s may be - °° 
+ has yndoubt- 
_ aided 


Midwest 


cting coil 


oil requirement 
_Midwes 
xperiencé + « 


your pipe © 
steel or alloy -- 
its. This € 
ent dev 
€ the most exa 


Whatever 
whether carbon 
edly fabricated similar un 

by the special coiling equipm 

eason why many ° 


Midwest. 
© dimension, thoroughly 


eloped bY 


_ is the f 


users prefer coils by 


Midwest coil 
e tested, str 


accurate t 
elieved wh 


s are 
en necessary: care- 


satisfactory service- 


pressur 
he solution 


fully cleaned - -- 
enginee 


ready for long, 
rs will gladly assis 


problems: Get i 


Midwest + you in t 
n touch with the 


of your pipe coil 


a Cylindri 
approximat. — end of poly 
ft of 4” pre Ores in aoe heater 
Grade "A" , Sad manele = 
miess steel 
pipe. 





tested 
ein co 7900 pal and te 





7 FABRIC f 
De en ee a 
UFACTURERS O 
LDING 
FITTIN 
GS 





a GIVING BELTS THE HOTFOOT 
| .-- FOR A LONGER LIFE 


TO ASSURE LONG LIFE UNDER MOST SEVERE CONDITIONS 


Coal... cinders . . . hot ashes—some hot, others cold and case 
histories prove Quaker Belts stand up under the most severe 
usage. They’re pre-tested and torture-tested when they are made 
to withstand every operating condition. 

One of the many tests Quaker Conveyor Belrs must go 
through is shown above. A blowtorch, at high heat, held six 
inches from the surface of the belt for six minutes. Quaker Belts 
take it and are ready for more. They're tough, rugged and built 
for longer wear. They're made for the power industry to assure 
less maintenance ...to save loss of labor in repairs ...to help 
your plant reduce the “break-even point” in its operations. 

Whatever your need for industrial rubber products there’s a 
Quaker Pre-tested Product for the Power Industry. Power 
transmission belting for every type of installation... rod and 
sheet packings ... moulded and braided hose... and all kinds 
of custom-made moulded rubber products. To economize on 
power generation costs...it pays to Quakerize your plant. 








































RUBBER 
PRODUCTS 





PACKINGS FOR TIGHTER SEALS BELTING FOR MAXIMUM HORSEPOWER 


Quaker packings are Huge flat belts driving 
scientifically engi- large flywheels or small 
neered for every use— fractional horsepower 
for pumps, refrigera- drives . . . Quaker pre- 
tion compressors, testing develops belts 
water lines, valves and for every need of the 
the many other places Power Industry...belts 
in the Power Industry. to assure peck effi- 
ciency. 





QUAKER RUBBER CORPORATION 
PHILADELPHIA 24. PA + New York 7 + Cleveland 15 - Chicago 16 - Houston | 
Western Territory 
QUAKER PACIFIC RUBBER [ « San Francis 10 - Angeles 21 + Seattle 4 AEG. U. & PAT. OFF, \} 
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The minute a “Buffalo” Class 
“RR” Pump starts working for 
you, it starts saving you money. 
The high efficiencies of these 
pumps ON THE JOB (not just on 
paper) mean more gallons moved 
on less horsepower. But you don’t 
realize the BIG savings until 
you've seen that husky “RR” per- 
forming practically without atten- 
tion year after year! You haven't 
had to pay expensive maintenance 
bills. You haven’t had costly time- 
outs because of pump failure. Why 
not have your trained “Buffalo” 
representative give you all the en- 
gineering facts on these money- 
saving clear-water pumps? It will 
pay you, and of course, there’s no 





















obligation. 










CLASS "RR" 
PUMPS 


e For clear water, any tempera- 
ture, up to 1500 ft. heads, up to 
900 gpm. 













e Rugged, oversize construction 
in every part. 





“Buffalo” Class “RR” 
4-Stage Pump 












Your Free Copy! 


Write for Bulletin 980-B, 
below, and see the efficient 
design and lifetime construc- 
tion that goes into “RR” 
Pumps — to give you more 
“gallons -per-dollar” over 
many a trouble-free year! 


“Buffalo” Class “RR” 
2-Stage Pump 










BUFFALO PUMPS INC. 
188 BROADWAY —# BUFFALO, NEW YORK 
Canada Pumps Ltd., Kitchener, Ont. 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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watches demand for steam every 
second of the day. 

when All-Electric “MASTERMIND” 
senses a change in steam demand, 
it instantly changes fuel and air 
controls to suit. 

constantly maintains maximum 
steam generation efficiency by si- 


multaneous proportioning of fuel 
and air to load demand. 

no outside source of power neces- 
sary. 

each regulator individually motor- 
ized. 

easy to install and maintain... 
power carried by wire. 


Let us give you full details. Write or wire. 





When you want a speed reducer you want 
the type that will best handle your par- 
ticular drive problem . . . and you want a 
reducer that will ‘stand the gaff.” Jones re- 
ducers measure up to both of these standards. 

It makes no difference whether you re- 
quire herringbone, spur or worm gear reduc- 


ers, the Jones organization can give you just 


what you need in any ratio and capacity... 


and over the years Jones reducers have 
shown the ability to ‘‘take it” under the most 
severe operating conditions. 

Jones offers your kind of speed reducers 


to solve your kind of drive problems. 


W. A. JONES FOUNDRY & MACHINE CO. 
4423 Roosevelt Road, Chicago 24, Ill. 


HERRINGBONE — WORM — SPUR — GEAR SPEED REDUCERS 
PULLEYS @ GEARS ©@ V-BELT SHEAVES © ANTI-FRICTION 
PILLOW BLOCKS © FRICTION CLUTCHES © FLEXIBLE COUPLINGS 








The Hall service engineer who visits your 
plant periodically, as provided in the Hall 
contract, checks boiler water conditioning 
procedures with you, as a matter of course. 
Often, he is able in this way to “head off” 
trouble before it starts. That is not the end 
of his work, however, for he is prepared to 
help in virtually any problem connected 
with generating and using steam—and some- 
times he traces trouble to an unexpected 
source. 





PERIODIC VISITS BY 


















LIVE STEAM INLET — "vy |i | 


os a 
STEAM JACKET “"WateR TRAP AND RETURN CONDENSATE 


2. In another plant, where foaming occurred 
at frequent intervals, tests of the water at 
these times showed the presence of organic 
contamination. The Hall engineer traced this 
contamination to an “impossible” source—the 
plant cafeteria. On occasion, gravy was sucked 
back into the return condensate, by way of the 
steam jacket around a warming kettle! 
































1. In one plant the boiler water was OK 
by plant tests, but the Hall engineer was 
sure that phosphate feed was too high. 
Checking, he found that phosphate tests 
were being made with too weak a test so- 
lution — and consequently showed less 
phosphate in the water than was actually 
present. Correcting this saved the client 
many dollars every day. 




























TURBINE INJECTION 
EXHAUST WATER 
STEAM TO CARBON INLET INLET 
SEAL RING ——~_ 
TURBINE —1+— GENERATOR 





= 


DRAIN LINE TO HOT-WELL 
UNDER NORMAL CONDITIONS 
SIPHON LINE FROM HOT-WELL TO 

TURBINE DURING SHUT-DOWN 


~~ HOT-WELL 


4. In a New York brewery, pitting of turbine 
blades was blamed on carry-over of sodium 
chloride in the steam. Hall engineers were not 
satisfied merely to prove that the steam was 
pure, but also showed that the pitting occurred 
when the turbine was idle. Following this lead, 
it was found that the drains from the turbine 
seal rings were piped into the barometric con- 
denser hot well, which contained salt water. 
When steam condensed, brine was siphoned 
into the turbine. 








OXYGEN CONTAMINATED. DOTTED LINE SHOWS PATH OF 











RETURNS f OXYGEN CONTAMINATION. 
EQUALIZING LINES 
DEAERATING Lo FLOW iS UP WHEN PUMP 
HEATER ~~ IS ON THE LINE AND 
REVERSED WHEN IDLE. 

















CLOSING PUMP SUCTION 


" 
IDLE PUMP { VALVE STOPPED ‘TROUBLE 
: — 


H TO ECONOMIZERS 
AND BOILERS 








PUMP OPERATING . 


3. At still another plant, increasing sodium 
sulphite consumption indicated to the Hall 
engineer that oxygen contamination was tak- 
ing place. He traced this to a feed pump, and 
then the plant engineer remembered a fea- 
ture of the piping arrangement which would, 
when one pump was idle, permit oxygen-con- 
taminated condensate to leak into the pump 
suction. Closing a valve on the idle pump 
ended the difficulty. 














These incidents illustrate some of the varied 
ways in which Hall engineers help Hall clients, 
even when the boiler water conditioning is not 
involved. They also illustrate why so many 
plants, year after year, continue to use Hall 
service. 

Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


HALL LABORATORIES, INC. 


{A Subsidiary of Hagan Corporation) 


CONSULTANTS ON 
INDUSTRIAL WATER TREATMENT 


HALL SYSTEM OF BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
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COW COST POWER tor 


CARLAND 5. 
| ... supplied by two NORDBERG 
1220 h.p. Gas Burning DUAFUEL ENGINES 


WHEN Garland, Texas, needed a big boost in power output, they followed the ex- 





ample of scores of other municipalities by installing two Nordberg 1220 H.P. Duafuel 
Engines to gain the needed capacity. By burning natural gas or oil fuel, Garland now 





has the efficient combination of big engine power dependability together with the é 





advantages of instant convertibility and proven operating economy. 


The two 4-cycle Nordberg Engines at Garland are 6-cylinder, 16” x 22” super- 
charged units, each direct-connected to 855 K.W. generators. 


Built in‘sizes from 10 H.P. to 8500 H.P., in a wide range of gas and oil burning 
types, Nordberg Diesels offer dependable power at low operating cost to meet almost 
all municipal and industrial needs. Write for further details, outlining your requirements. 


NORDBERG MFC. CO., Milwaukee 7, Wis. 





DIESEL ENGINES 





. Wa he, 


i CrrERs ELEX electrostatic pre- 
cipitators, like those in this 
installation, provide maximum guar- 
anteed nuisance abatement . . . and 
improve public relations by helping 
make your community clean and 
healthy. 
Although fly ash emitted to the 
atmosphere may vary from 0.75 to 
0.25 grains per cubic foot under 


municipal ordinances these re- 


— 
\ 


( Ist with industrial Gas 





‘ 


Ni 











How to get MAXIMUM 











Nuisance Abatement! 


sults do not provide nuisance abate- 
ment that meets public demand. But 
Koppers-Elex can limit residuals to 
1S grains or less, uniformly emitted 
. a guaranteed performance which 
protects your interests now and in the 
future by providing maximum nui- 
sance abatement under all conditions! 
Koppers-Elex precipitators assure 
you of maximum efficiency and perform- 


ance as guaranteed . . . results of the 


Negoeee-Elea 


ELECTROSTATIC PRECIPITATOR 













experience gained in over 1000 suc- 
cessful applications. So, for superior 
recovery or removal of material from 
industrial gases, specify Koppers- 
Elex . . . designed, engineered, built, 
installed and guaranteed by Koppers 
with 111 years of reputation-build- 
ing integrity behind it. Koppers Co., 
Koppers-Elex Precipitator Dept., 232 
Scott St., Baltimore 3, Maryland. 
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UNION NO” TYPE BOILERS. 


ONE OF 13 TYPES COVERED ix thie book 


“ 


wall water walling without using headers or 
circulating tubes. 

They are low in cost since the pressure element 
consists of a single upper and lower drum. 
Compactness and absence of dead gas pockets 
have been secured without sacrificiriy perfor. 
mance, accessibility or ease of cleaning. 


These units can be installed with settings con- 
structed of refractory or tile insulation and steel 
casing. 

Write Union Iron Works, 1291 Cascade 


St., Erie, Pa. for booklet on Union’s 13 
basic boiler designs. 














UNION IRON WORKS °e ERIE, PA. 
ince 7 
BOILERS — PROCESS EQUIPMENT — FABRICATED STEEL 





“b-Belt Inventory ? 


it’s no problem 
since we standardized 


on VEELOS/” 


4 REELS OF VEELOS “| DON’T like to tie-up operating capital . .. who does? That's why, 
replace 316 SIZES 
OF ENDLESS V-BELTS stockroom was a dangling mess of endless v-belts. But no more. 


Now, on wall space only sixteen inches square, hang 4 reels of Veelos. 


Write for your VEELOS Those 4 reels in O, A, B and C widths take care of a// our v-belt needs. 
Data Book... it’s free and 
We talbetenetnantne, eese- Simple story sure, but a sound, practical picture of saving money 


. in our plant, we use Veelas on all v-belt drives. In the old days our 


uring and installation informa- 
tion on Veelos. Everyone 
interested in power transmis- And there are other advantages beyond the saving of inventory when 
sion should have a copy for : : ; ; i 

cundiy eetunines. you standardize on Veelos, the adjustable v-belt. Veelos is easy to 


the Veelos way.’ 


install—just measure and couple. You never dismantle outboard 

MANHEIM MANUFACTURING & BELTING CO. | ‘ lece Veel belts I k I | ‘ 
MANHEIM, PENNSYLVANIA earings to replace Veelos v-belts—that keeps machine downtime at 

rock bottom. Uniform operating tension, smooth, vibrationless power 


delivery and long life are more plus values from Veelos. 


ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY DRIVE 


Veelos is made in all standard sizes; fits all standard v-belt grooves. Packaged on 
reels in 100-foot lengths. Sales engineers in principal cities; over 350 distributors 
throughout the country. Veelos is known as VEELINK outside the United States. 
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in DUST COLLECTORS = Mechanical, Electrical and Industrial 
«ee OIL and GAS Separators and Scrubbers... 
INSTRUMENTS for Aviation 


POWER 


December 


1949 


Progress requires continuous research and development to 
find better ways of making better products. 

An excellent example of this continuous development is the 
Aerotec tube that forms the basis of the cyclonic type, multiple tube 
Aerotec Design 3 RAS Collector. 

Originally developed as a brazed steel tube, this unit went 
through a series of evolutions that finally resulted in the highly ef- 
ficient permanent molded aluminum tube used today. Years of re- 
search by men who had spent a lifetime in the field made it possible, 
and this same background of personnel has been behind the many 
other developments of The Aerotec Corporation. 

The Aerotec Electrical Precipitator has gone one step further 
in the art of dust collection. Pocket-design collecting electrodes now 
reduce the possibility of re-entrainment of dust particles. This pocket 
design has changed the conception of particle size limitation on 
electrical dust precipitation. 

For the oil industry, Aerotec manufactures a new and unique oil 
and gas separator. The Aerotec Integral Collector for industrial 
applications rounds out the service of Aerotec in that field. A pack- 
aged unit, this highly efficient collector offers the advantages of no 
pressure build-up, yet is as efficient as impingement type filters. 

In the field of controls, valves and switches, Aerotec’s war record 
is reflected in many of the controls now applied to aircraft. From 
pressure switches to float valves, Aerotec units are designed to a 
precision and quality that assure a long maintenance-free life. 

Our Project and Sales Engineers will gladly help you solve 
your problems. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


First National Bank Building Greenwich, Conn. 
(Offices in 28 Principal Cities) 
Canadian Representative: T. C. CHOWN, LTD., 1440 St. Catherine St. W., Montreal 25, Quebec 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 








“IT am De Laval Centrifugal Force. I pro- 
tect turbines and engines against troubles 


caused by impure oil—and the cost of my 


services, both the original cost and the operat- 
ing cost, is so much less than the cost of even 
one serious shutdown that I am in effect inexpensive insurance. 


“As used in a De Laval Oil Purifier, I instantaneously remove from 
lubricating oil all water, dirt or sludge, thus keeping the oil clean and 
making it safe to use over and over again. 


“TI can also be used to good advantage in connection with the De Laval- 
Funk Process, which minimizes the formation of sludge within the lubricat- 
ing system. On many types of turbine 
oils, the De Laval-Funk Process is the 
ultimate in protection. 


“I am available in a wide range of 
capacities, enabling every power plant 
operator to secure the correct unit for 
his need.” 


@ Write for Bulletin TO-1. 


\ 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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“Taylor Forge has 
thought of everythings 


A construction superintendent said it, but it has been 
expressed in one way or another by thousands of men 
who have lived and worked with Taylor Forge Weld- 
ing Fittings and compared them with all other makes. 

From the very start, Taylor Forge did the improv- 
ing: set up a rigid, seemingly unattainable set of 
specifications for ideal welding fittings long before 
they were produced on a commercial scale. 

But it was easier to think of everything than to 
accomplish it. Only the knowledge that Taylor Forge 
had accumulated, only the forging skills that Taylor 
Forge had developed, could have produced welding 
fittings that please alike the men who design piping, 
the men who erect piping, and the men who pay 
the bills. 

Today in the WeldELL line, you have the fit- 
tings that ask for comparison. Some of their plus-value 
features—features that are combined in no other fit- 
tings—are pointed out here. Remember that the plus- 
value line is also the broadest line! Coupon brings 
catalog. 


Taylor Spiral-Weld Pipe is again promptly available in a broad range 
of sizes and thicknesses. Coupon brings new Spiral Pipe Bulletin 493. 


TAYLOR, 
FORGE 


TAYLOR FORGE & PIPE WORKS P. O. Box 
485, Chicago 90, Ill. ¢ Eastern Plant: Carnegie, Pa. e West- 
ern Plant: Fontana, Calif. + District Offices: New York, 
Philadelphia, Pittsburgh, Houston, Los Angeles, Chicago. 
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anne send new Catalog 484 covering welding fittings and forged steel 
anges. 


Send new Bulletin 493 covering Taylor Spiral-Weld Pipe and related 
fittings 


Name 

Position 
Company 
Street Addre:s 


City Zone State 
Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, II. 
501-1249 
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BELFIELD TRANSFER VALVE 


Easy To Maintain and Repair 
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It’s as simple as thai! There are no other parts to bother about . . . and 
disassembly for cleaning requires only the removal of four nuts. 


Applications for the Belfield Transfer Valve are found throughout 
industry ... particularly where a thick or heavy fluid is being moved 
from one point to another by means of piping. 

It is available in Cast Iron, Bronze, Galvanized Cast Iron Bodies, with 
Bronze, Iron or Monel Trim. Sizes from 2” to 12”... two way or 
straight through... screwed or flanged. 


Call in your local Honeywell engineer for detailed information about 
this transfer valve and such other Belfield Process Control Specialties 

worio's . “ : 7 ; : 
LARGEST ° as Hi-Lift Hand Control Valves, Liquid Level Devices, Steam- 
> eg at Jacketed Rotary Cocks and the Belfield Space-Saving Bypass. 
FOR ADVANCED “ . a 


Spang ° W rite today, for a copy of B illetin #100-1 
MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BELFIELD VALVE DIVISION 


Philadelphia 44, Pa. 


Offices in 73 principal cities of the United States, Canada and throughout the world 


NNEAPO 


Honeyw ell 





Process Control Specialties 
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BartLettT-sNow central station 
coal handling equipment can be 
adapted to receiving coal by rail, 
waterway or by truck. Complete facili- 
ties are available including track 
hoppers; belt, apron, reciprocating 
and duplex feeders; belt conveyors and 
belt trippers; crushers, pulverizers, 
screens and automatic samplers; con- 
veyor galleries; reclaiming systems, 
also skip hoists, which frequently are 
favored when space is limited;—com- 
plete with all control equipment, 
synchronized and coordinated into a 
complete, efficient, long life unit. 


ARTLETT 
ae) (8) 


CLEVELAND 5, OHIO 


At the Tyrone Station of the 
Kentucky Utilities Corporation, pic- 
tured above, run of mine coal passes 
down through the track hopper to a 
Bartlett-Snow duplex reciprocating 
plate feeder —is carried up an inclined 
belt conveyor, fitted with a weight- 
ometer, and over a magnetic pulley 
to the crusher. Capacity of the system 
is rated at 150 TPH. 

Coal for stockpile storage is carried 
up the most distant belt conveyor to 
a 75 ton surge bin, and discharged 
through a special quick opening gate 
to a carry-all, for transfer to the yard. 


COAL 


CENTRAL STATIONS AND 


HANDLING 


Coal is reclaimed with the same 
carry-all and dumped through a cast 
steel grill to a Bartlett-Snow single 
reciprocating plate feeder which deliv- 
ers the coal to the duplex feeder, and 
back into the system again. 


Let the Bartlett-Snow engineers 
with their long and exceedingly suc- 
cessful experience in central station 
coal handling, work with you on your 
next coal handling job. The C. O. 
Bartlett & Snow Company, Cleveland 
5, Ohio. Engineering representatives 
in New York, Baltimore, Detroit 
and Chicago. 


SYSTEMS 
for 


INDUSTRIAL BOILER PLANTS 








HEATING CONDENSATE 


PROCESS CONDENSATE rae 
CREE | 
TURBINE CONDENSATE 


y peer tae. 


EXHAUST STEAM 
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conrone 


CONTINUOUS BLOW 
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\ conrorne 
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FLASHED STEAM 


SECONDARY 4 
HEAT EXCHANGER 


MAKEUP WATER 


—_——— oa 
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AVOID These Danger Signs 
with BIRD-ARCHER Amine Treatment 


CORRODED condensate return lines 
lead to expensive pipe replacement and 
maintenance. As an added annoyance, 
the solid products of corrosion often 
plug return lines and fill traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE’S THE WAY THIS 
B-A TREATMENT WORKS 


Amines are fed into the boiler or into 
the steam and condensate systems. The 
amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


face protection of the metal itself. 


HERE’S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. . . . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. 


BA-154 


BIRD -ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania ¢ Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S. A. AMSTERDAM 291, MEXICO, D. F. 








WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ammonia molecule are 
substituted by an organic 
group. Some of the sim- 
pler types are soluble 
and volatilize from boiler 
waters. The alkalinity of 
the amines is an inherent 
property and does not 
result from decomposi- 
tion. No free ammonia 
is released. In the con- 
centrations necessary for 
protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at tempera- 
tures approximating 675F. 
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Let (({)}}] simplify 
expansion control for you 


CONTROLLED 
FLEXING 


EXPANSION 








CMH FREE-FLEXING EXPANSION 
JOINTS for pressures to 30 psi.; 
temperatures to 1400° F. Sizes to 
24” I.D. Flanged or welding ends. 


CMH CONTROLLED-FLEXING EXPAN- 
SION JOINTS with precision mated 
control rings for pressures to 300 
psi.; temperatures to 1400° F. Sizes 
to 24” 1.D. Flanged or welding ends. 


SPECIAL CMH EXPANSION JOINTS 
for higher pressures can be fur- 
nished. Recommendations will be 
made on receipt of installation de- 
tails. 











FREE 
FLEXING 
EXPANSION 

JOINT 


For most installations, expansion joint selection need not be a 
complicated task. CMH has reduced the expansion joint selection 
problem to a matter of charts from which the joints necessary to 
meet your requirements may be selected quickly and easily. For 
unusual installations CMH offers its “Engineered Application 
Service” in which competent piping specialists will analyze your 
problems and make recommendations. 


Whether your requirements are “run of the mine” or ‘one in a 
million” ... for a new installation or replacement of obsolete 
equipment . . . CMH wil! make it easier for you to get the right 
expansion joint. 

The charts mentioned above plus ad- 

ditional application data are presented 

in Bulletin EJ-49. Write for copy. 


i 


CMH—ONE dependable source 
for every flexible metal hose requirement 
e CMH manufactures. all standard types 
of flexible metal hose, both convoluted 
and corrugated, in a variety of metals; 
expansion joints for piping systems; stainless 
steel and brass bellows; various conduits 
and special blies of these 


CHICAGO METAL HOSE 


CORPORATION | 
EXPANSION JOINT DIVISION 


Leaders in the Science of Flexonics 
MAYWOOD, ILLINOIS 
Plants at Maywood, Elgin and Rock Falls, Illinois 
In Canada: Conadian Metal Hose Co., Ltd, Brompton, Ontario 
FLEXON .... . identifies CMH products which hove served industry for more than 47 yeors. 
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WHERE TO USE LUMNITE 
IN POWER PLANTS 


Castable Refractories 


Factory-prepared mixtures of LUMNITE and 
selected aggregates. Mixed with water on the 
job, cast into place for door linings, arches, 
boffles, furnace walls. Special shapes can be 
cast in molds, ready within 24 oo Castables 
to meet different p 

needs are made by pesca ay of Refrac- 
tories, sold by their distributors. 





High Strength Concrete 
in 24 hours or less 


made with 


LUMNITE* CEMENT 


it was 15 degrees below zero when 
workmen placed Lumnite concrete in 
the forms for this underground power- 
line tunnel back in 1924. But despite 
the below-freezing temperature, Lum- 
nite gained full working strength within 
24 hours. Today, it’s still in excellent 
condition and continues to give the 
same strong, durable service it has 
for 25 years! 

Time saved, costs cut 
Cold-weather concrete construction is 
speeded by using rapid-hardening 
Lumnite. Strong, durable concrete 
can be made even in freezing weather, 
overnight, with a minimum of pro- 
tection and without the expense of 


‘““LUMNITE” 
alumi 


is the 


registered trade mark of the 
nate cement manufactured by Universal Atlas Cement Company. 


be 
od 
Underground power-line tunnel built in 1924, 


still in perfect condition. Wisconsin Steel Works, 
International Harvester Company, Chicago, Ill 


“| hee 


heat. Lumnite, a calcium 
aluminate cement, generates its own 
heat to allow normal hardening. Rapid 
maintenance is possible because Lum- 
nite reaches service strength in 24 
hours or less. And time saved means 
money saved in most cases. 


artificial 


Other Lumnite power plant uses 
are listed at the left. Depending on 
requirements, Lumnite provides high 
structural strength, high heat resist- 
ance and low thermal conductivity. 
Write for free booklets giving com- 
plete information on Lumnite for re- 
fractory, insulating, corrosion and 
heat-resistant concrete installations 
throughout the power plant. 


calctum- 





Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNtTEDO STATES 


135 EAST 42nd STREET « 


STEEt CORPORATION 


SUBS!IDIaey 


NEW YORK 17, N. Y. 





“THE THEATRI 


GUILD ON THE 


AIR’'—Sponsored by U. 


S. Steel Subsidiaries—Sunday Evenings— NBC 


> Network 
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Fig. 3705 Stainless Steel Centrifugal 


For outstanding service in handling corrosive liquids 
—Goulds Stainless Steel Centrifugals 


Goulds Fig. 3705 Stainless Steel Centrifugals represent the 
last word in advanced pump design. They will give efficient, 
dependable service in handling corrosive liquids—at low cost. 


CAPACITIES 


Made in 8 sizes to handle up to 750 G. P. M. with 
heads to 180 ft. depending on capacity. 


Outstanding Economy in Design and Performance 


CHECK THESE FEATURES 


+ Stuffing box under suc- out disturbing connec- 
tion pressure only —This tions. You may also re- 
assures long packing life move impeller in = the 
and freedom from exces- same way. 
sive leakage. + Bearings - Prelubricated 
and fully protected from 
liquids pumped. 


+ Cowl type stuffing box 
gland split on 45° angle 
—Easy to disassemble. 


ie 


Single and double me- 
chanical seals also avail- 
able. 


¢ Piping connections in 


casing— You caninspect 
or clean pump by re- 
moving case cover with- 


+ Can be adjusted for 


wear—If wear eventu- 
ally occurs between im- 
peller vanes and casing, 
you can adjust clear- 
ance using outboard 
bearing locking collar. 


For complete information on this advance design 
Stainless Steel Pump send coupon for FREE Bulletin. 


GOULDS PUMPS INC., Dept. PO, Seneca Falls, N. Y. 
y Please send vour FREE Bulletin to: 
3 Name 


PUMPS INC. 


of 


Company 
Street 


a 


State 





ILLCO-TEMP SOFTENER 


...for removal of residual hard- 
ness from the effluent of hot or 
cold lime-soda units — without 
chemical after-treatment. Chem- 
ical savings from this alone 
will normally pay for equip 
ment in less than 2 years 
Reduction of effluent from 
lime-soda units to “zero “hard 
ness produces real operating 
economies. Scale-forming salts 
are eliminated. No after-pre 
cipitation in the lines, pumps, 
pre-heaters, or the boilers 
themselves. 


Softener is easily added to 
hot lime-soda water softener 
Unit operates economically 
and continuously at temper- 
atures as high as 250° F or 
higher . .. on waters having a 
PH as high as 10.5 
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ILLCO-WAY DE-IONIZER TREATS 300 GPM 
OF BOILER-FEED MAKE-UP WATER AT THE 
DOW CHEMICAL PLANT, FREEPORT, TEXAS 


Dissolved solids and silica 
removed by ionXchange... 
CO2 removed by degasification 


The De-ionizing unit shown above treats 300 gpm of water used as make-up in the 
power plant of The Dow Chemical Company, Texas Division, Freeport, Texas. The 
power plant operates seven Riley boilers, each at 250,000 Ib. per hr., at 400 Ib. 750°. 
These gas and oil fired steam generating units serve six turbo generators. 


According to the plant’s chief engineer, the most significant advantage resulting 
from the installation of this De-ionizing unit was the improvement of steam 
quality... “‘which has resulted in a marked increase in the duration of satisfactory 
operation of the turbine units between washing periods.” 


Figures given in the chief engineer’s report indicate that the equipment has enabled 
the plant to reduce phosphate additions by approximately 60%, further assisting 
in the reduction of the total solids within the boiler while still maintaining a proper 
phosphate ratio. 


Below is an analysis of the raw water prior to treatment and an analysis of the 
final treated De-ionized water. 
Raw water analysis De-ionized water analysis 

Ca -12 ppm HCO;-126 ppm Total hardness as CaCO ;-0.5 ppm 
Mg-14 ppm Cl -164 ppm Na -6.0 ppm 
Na -188 ppm SO, -140 ppm CO, -2.5 ppm 
pH -9.0 SiO, -8.5 ppm SiO» -0.2 ppm 


Write for full descriptive literature covering Illco-Way De-ionizing equipment. 


pE-10 
DE-ALKALIZING 








ONE MATERIAL INSULATES 
200°F.-1200°F. TEMPERATURE R 


KAYLO HEAT INSULATING BLOCK can be 


easily sawed, cut and scored with va ndard Every engineer concerned with insulation problems should 
tools. Cement, cloth or other outer finishes 


can be applied with minimum effort. Fin- know about Kaylo Heat Insulating Block and Pipe Insula- 
ished jobs have a neat, clean appearance. tion. No other insylation provides such a combination of 
advantages. 
Available in block or pipe covering form, this material is 
om ‘ " . : remarkably efficient throughout a wide 200°-1200° tempera- 
Simplified Dimensional Standards of a : : 
2 ; ture range. It is strong and resistant to effects of moisture 
thicknesses and diameters for snug layer- : ay : 
ing, when necessary. Available in thick- for long service. It is lightweight, easy to handle and apply. 
nesses from 1 to 3 inches in 36-in. sections, Many types of industries have found this material ideal 
for pipe sizes from % inch to 12 inches. for their insulating needs. Get the facts now about Kaylo 
Heat Insulating Block and Kaylo Pipe Insulation. 


MAIL COUPON 
FOR KAYLO INSULATION 
SAMPLES AND LITERATURE 


® momo errr lrse cco on € . 
HEAT INSULATING : SS cece 
BLOCK and PIPE COVERING 


1 

' 
OWENS-ILLINOIS GLASS COMPANY ; == 

1 

| 

I 


KAYLO PIPE INSULATION is produced in 





Gentlemen: Please send me Kaylo heat insulation samples 
and descriptive literature. 


Kaylo Division Toledo 1, Ohio FIRM 


SALES OFFICES AT: 
Atlanta Chicago Minneapolis St. Lovis ITY T 
Boston Cincinnati New York Toledo ¢ STATE 
Buffalo Dallas Philadelphia eS, ERR ee. nee Ee ne rent AR ee 


ADDRESS 


hiss: seer cas cs ai ater we a ae ea 
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just another modern High 
Pressure-High Temperature 
Power Plant in the South- 
west that has DEPENDABLE 
Piping. 


MAVEO PIPING 


NATIONAL Y 
ooveetagg aaa & MANUFACTURING COMPANY + PITTSBURG 
H, PA. 


+ CLEVELAND 

+ BOsTO 
N «© ATLANTA «© TULSA 
+ BUFFALO e 

+ CINCINNATI 
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No other instrument 


for recording pH or conductivity 


offers this cost-saving combination 


1. Six-point recording on a 
single round chart 


2. Freedom from slidewire 
limitations 


HERE’S THE IDEAL MEANS of recording 
pH and conductivity in boiler water, 
condensate, make-up water and circulat- 
ing water. The Foxboro Multi-Record 
Dynalog* can measure and record up to 
6 points on conductivity ... or 6 points 
on pH (with only | pre-amplifier ). It uses 
convenient circular charts . . . easy-to- 
read, economical-to-use. A substantial 
saving in initial cost of instruments is 
also assured. 
IN ADDITION, Dynalog Instruments have 
no slidewire, no contacts to stick, wear 
or corrode. Maintenance is practically 
eliminated. Because of their completely 
electronic design, these instruments offer 
new standards of sensitivity, speed and 
accuracy ... proven process improvers, 
cost-savers and trouble-savers. Here's 
your opportunity to step up plant operat- 
ing efficiency. Get complete details now. 
The Foxboro Company, 68 Neponset 
Ave., Foxboro, Mass., U. S. A. 

*Reg. U.S. Pat. Off. 


Here is the unique, simple rotary-capacitor balancing device of 
Dynalog Instruments. Its sensitivity is not limited by turn-to-turn 
winding of slidewire. Balancing is completely STEPLESS as well as 
continuous. It requires no high speed motor, no galvanometer. Ad- 
vanced electronic design also eliminates dry cell batteries . . . no 
standardizing. The simplest potentiometer ever built! 


| RECORDING - CONTROLLING - INDICATING 
OX BOR INSTRUMENTS 


December 


REG. VU. S. PAT. OFF. 


1949 





puT YOUR COMPLETE. 
POWER PIPING JOB 


CAPABLE 
HANDS 


Prefabrication 1s the accepted method to use 
on today’s power piping job. And it takes capa- 
ble hands to do the job—every step along the 
way fr ng through field erection. 

Efficient prefabrication requires correct in- 
terpretation of blueprints . - - careful detailing 
to coordinate shop work with field work 
complete shop facilities and trained craftsmen 

_. highly specialized metallurgical control, 
model testing, and other accepted test proce 
dures . . . and expert field erection. 

Equally important—t requires long and di- 
versified practical experience with al 
of high pressure, high temperature piping 

his field for almost 

half a century st field repre- 
sentative for additional information. 





AND EQUIPMENT COMPANY 


10 Forty -Third Street 


Pittsburgh, Penna. 

















NOTE EXCLUSIVE 
HINGE-LIKE 


ANSWER: CARN RON CONSTRUCTION 


*Reg. U.S. Pat. Off. 
Z 


GARLOCK CHEvRON Packing is truly an automatic pack- 

GARLOCK 430 nee , : : 

CHEVRON Packing ing. The distinctive and exclusive hinge-like shape of 
CHEVRON packing makes it extremely sensitive to 
pressure changes. On the power stroke or with increas- 
ing pressures CHEVRON rings automatically tighten and 
prevent leakage; on the return stroke or with diminish- 
ing pressures the packing eases off, permitting free 
operation of the rod and reducing friction to a minimum. 

For long life and dependable service, specify 
CueEvron packing. Gartock 430 CHeEvron for hy- 
draulic service; 431 for oils at low temperatures; 530 


for steam, air or gas; 531 for hot oils. 
THE GARLOCK PACKING COMPANY J \ 
PALMYRA, NEW YORK k = \ 


ov 


In Canada: The Garlock Packing Company 


’ of Canada Ltd., Montreal, Que. ® J 
Wy. , 


G ARLOCK i0ciemee g 
aa thes Nee te pee 
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wt & RE Ba 
SILENCERS 





CONTROL SCALE and corrosion in 


boilers, steam and condensate lines, 





water jackets, condensers — wherever 
water is used — with Wright Water 
' Conditioning Chemicals. 
THE MAXIM SILENCER COMPANY | There is a Wright Field Engineer near 
| 92 HOMESTEAD AVE HARTFORD 1, CONN | : : 
you who will be glad to help you with 
| Please send me literature on the following silencers: | | d bl 
0) eubosst C1 intake re seein 4 your scale and corrosion problems. 
' [steam blow-off O heat recovery | No obligation. 
Name | 
c" | 
DR. 4 ' Company 
SHUSH Address | 





Weight 


WRIGHT CHEMICAL CORPORATION ' 
Specializing in Water Conditioning 
GENERAL OFFICES AND LABORATORIES 
617 WEST LAKE STREET CHICAGO 6, ILLINOIS ‘ 
OFFICES IN PRINCIPAL CITIES he 
SOLE DISTRIBUTOR OF NELSON CHEMICAL PROPORTIONING PUMPS : 
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YOUR PLANT AIR GOES IN: Hep. 


Use Clarage Capillary Air Conditioning 









illustrated is a No. 34H3 

Capillary Unit Condi- 

tioner with cooling and 

heating coils, providing 
rer part potent 





Pp 


in one assembly. 














It Comes Out Here 


CLEAN and COOLED 
HUMIDIFIED or DEHUMIDIFIED 


Units where Accurate Control of Tempera- 








ture and Humidity is Important — and 





where Maximum Air Cleanliness is Vital to 








Production, Uniform Quality of Product, 








Health or Safety. 











Clarage Capillary Air Conditioners are 
complete factory assembled units, includ- 
ing a Capillary cleaning section, pump, 
heating coils, fan, drive and motor. They 
are available in seven sizes — 1800 to 
20,000 c.f.m. Horizontal units, as shown 
above, are built in both Class I (con-cur- 
rent) and Class II (counter-current) types. 


Vertical units in Class II arrangement only. 


There are excellent reasons for consider- 


ing this modern air conditioning equip- 







SOME 
OF OUR 
OTHER 
PRODUCTS 


AND 
VENTILATING 
FANS 










ment: (1) Inexpensive to install — no 
costly building alterations required; (2) 
Everything in one “package”? — no parts 
to assemble on the job; (3) Proper coordi- 
nation and performance of all parts assured 
by factory tests; (4) Low first cost and 
low operating costs—the result of shrewd, 
advanced engineering. 
* * * 
Write for our Bulletin 122. It gives 


complete information. 





CENTRAL STATION 
| _AIR- CONDITIONING 






















CAPILLARY AIR WASHERS 


are available in a series of five height 
sizes, and in eleven widths — capacities 
from 4,400 to 132,000 c.f.m. They are 
built in Class I (con-current), Class Il 
(counter-current) and Class III (con- 
current with coils) types. Bulletin 120 
describes complete line of equipment. 














WASHERS FAN 








APPLICATION ENGINEERIN : 
IN ALL PRINCIPAL CIi 
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QstHeaAaite 
SEATLESS 


PISTON VALVES 





THE 
EXCLUSIVE 
FEATURE 


A MOST POSITIVE CLOSURE PRINCIPLE 


The stainless steel piston is shown 
entering the ring (partly closed), just 
as a cork seals a bottle. 


Do You Know 
the 


STRAHMAN 
VALVE? 
You Should! 


Send for Illustrated Catalog 
with complete information on 
all stock types and sizes. 





Consult our engineering 
department when new proc- 
esses and special require- 
ments are involved. 


KLINGERIT, INC. 


16 HUDSON STREET, NEW YORK 13, U.S. A. 


> 









x 
" 
PY a: REASON “ 


1S FIRST IN 
oo oa e 
expansion joints 






In flexibility — 
the one most impor- 

tant feature of any expansion joint 
— Badger stands first. 


Fast response to the thrust produced by heat expansion 
means less wear, tear, and breakage on adjacent fittings 
and equipment. Just one reason why leaders in every 
field put their faith in Badger Packless Expansion 
Joints. Here are others: 


@ Packless . . . single tube construction provides 
pressure-tight joint without packing 


Compact ... requires no more space than regular 
flanged fittings 


Special forming methods... 
ture-weakening stresses 


no danger of struc- 


Controlled heat treating . . 
for flexing member 


. to assure long life 


Fabricated from stainless steel or alloys... 
joints withstand high temperature and corrosion 


Directed flexing rings . . . to equalize stresses 
between and within corrugations 


These features are important in any pipe line job — 
you can get them ail only by specifying Badger 
Expansion Joints. 


EXCLUSIVE 
. all-curve corrugations 
lan equalize stresses 





COLD 





HEATED 


MANUFACTURING COMPANY 
230-260 BENT ST. CAMBRIDGE 41, MASS. 
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Any pressure gauge can be knocked out of adjustment, but when 
it’s a Marsh Gauge you can quickly correct it with the twist of the fs 
“Recalibrator” screw. 
This is not only the handiest way to correct a gauge; it is also the 
best way. Conventional methods of adjustment simply compensate for the 
error. The “Recalibrator” corrects the relationship between the move- 
ment and the bourdon tube—actually does re-calibrate the gauge. 


JAS. P. MARSH CORPORATION, Dept. F, Skokie, Illinois 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


Marsh products include a full line and range of gauges in pressure, compound, altitude, hydraulic, 
sprinkler, ammonia, retard, test and diaphragm types. Dial thermometers in rigid stem and remote 
reading types. Ask on your letterhead for new catalog just off the press. 





Do You Use 
TUBULAR HEAT EXCHANGERS? 
Are the Tubes Subject to 
Inlet End Erosion? 


CONDENSER TUBE 
an 


‘ coe 7 











ae i 


INCREASE TUBE LIFE by using 
FLOWRITES 


Used by the Outstanding American Companies for Many Years 
in All Tyoes of Industries. Install Inserts to Protect and Prevent 
Early Tube Renewal. Made of Any Type Mixture or Kind of 
Materiel. 


Absorb Inlet Erosion. Easily Installed. Easily Replaced. Fur- 
nished in Any Length. Described in Bulletin Available on Re- 
quest. Write, Phone, or Wire for Quotation 


Tube Size, Gauge, & Material, Length and Number Required 


CONDENSER SERVICE & ENGINEERING CO., INC. 
95 RIVER ST., HOBOKEN, N. J. 
Hob. 3-4428 Rec. 2-9363 








Looking for 
gages or indicators? 


You'll find them in your POWER Buyer’s Guide 
Issue. 


Power engineers everywhere are using their 
Buyer’s Guides to find equipment of every 
description needed for efficient and econom- 
ical power system operation. 


The Buyer’s Guide tells you what is available, 
who mokes it, where to buy it. 


Keep and use your copy of the 


POWER Buyer’s Guide 
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(ott a Haase 
BOILER TUBES 
any’ 5 foo any pro” 


BOILER TUBE CO. 
OF AMERICA 


McKEES ROCKS, PA. 


PITTSBURGH + CHICAGO 
FRED S RENAULD & CO. LOS ANGELES 


(Pittsburgh District) 
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Selamat setihhen heating, 

g and deareation in a single, 

act aint They provide clean, properly 

my ditioned, SAFER boiler feed water with 
ad fiiesnal speed, efficiency and economy. Filter - 

' beds, for instance, give up to seven years of 

service! Removal of carbonate hardness and 

silica absorption by lime treatment reduces 

dissolved solids, silica, and alkalinity. Non- 

carbonate hardness is removed by soda ash. 

Chemicals other than lime and soda ash may 

be used to provide final water of desired 

characteristics. 


Send for Infilco Bulletin#1850. Get complete 
information. There is no cost or obligation. 





us 


® BETTER WATER CONDITIONING .® 
AND WASTE TREATMENT SINCE 





INFILCO INCE. 


sugGENERAL OFFICES: 325 WEST 25th PLACE.» CHICAGO J6/1LMINOIS 
eee pS UORFICE SPN TWENTY 6Ixk PRI MCIPAL CITIES 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 




















WHERE To Buy 


Featuring additional products specialties and services for power plants 














ERNST Liquid Level el Gages 


wiTe Foe . 
ERNST WATER COLUMW & GAGE CO 
LIVINGSTON, w 4 





“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 
SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA S8T., BUFFALO, N. Y. 








PRINTED CELLOPHANE 


Colorful - Self Adhesive - Cellophane. processed 
in Rolls. Easy to buy - Easy to apply - used for 
Packaging - Point of Sale advertising - Parts mark- 
ing and Aircraft Wire terminal identification. 


TOPFLIGHT TAPE - YORK, PA. 








CONSULTING 
CONSTRUCTION 





DESIGN 
PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS 
SURVEY e@ REPORTS 


PATENTS 
TRADE MARKS 














ASSOCIATED ENGINEERS, INC 
Joseph C. Lewis, Pres. 
Consulting Engineers 
Design & Construction Specialists 
Reports — Analyses — Surveys 
230 E. Berry St. Fort Wayne 2, Ind 








BROWN ENGINEERING CO. 
Consulting Engineers 


Power Plants, Substations, Transmission 
Water Supply, Sewage Disposal, Rates 


K. P. Building Des Moines 9, lowa 





NO TIME TO EXPERIMENT... 


So why not save time by calling in 
a specialist who knows the ground 
you are exploring? 


POWER, meet’. piace of power 
men in all parts of the country, 
points the way to the solution of 
many power problems through its 
Professional Service Section. 


SARGENT & LUNDY 


Engineers 


140 South Dearborn St Chicago, Illinois 








J. E. SIRRINE COMPANY 
Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 


Greenvilie South Carolina 











BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers — 50th Year 
Power Plants - Steam - Diesel - 
Electric Systems - Rate Reports - V 
Wate or og Sewer Systems and Treatment 
B 088, Country . Statior 
" xen sas City 2, Missouri 





T. MASENG & ASSOCIATES, INC. 


Engineers 


Mechanical 
Design Reports Rates 


Electrical, Structural, 


7 So. Dearborn Chicago 3, Ill 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Power page 
Steam Ly ro 
desig Constru “poppet Valuatior 
wy Building Muscatine, 








ENGINEERING SERVICE COMPANY 
A Complete Service For Industry 


Electrical Mechanical 
De sign, Drafting, Ink Tracing, Maps 
Plans, Charts 
Manufacturers, Tools, Dies, Mechanica! 
and Electrical Equipment 
h Michigan Ave Chicago 5 
HArrison 7-7024 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 
Engineers . . Purchasing . 
Specialists in Financing, 

Accounting and Other Operations 


31 So. La Salle St. Chicago 4 


JOHN A. STEVENS, INC. 
Bstablished 1909 
Consulting Engineers 


r Plante Paper Mills 
rye Houses Surveys 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Industrials and Utilities, Power Plant Desig r “g 
Construction Rehabilitation and Main senane 

Steam Diesel — Hydro Rewage 
Reporte — Examinations — Laberatory 
New York Reading, Pa Philadelphia 
Houston Washington 


REYNOLDS, SMITH AND HILLS 
Engineering Consultants 


ts in Design and Construction of 
justrial and Central Station Plants 
yorts, Analyses and Surveys 


227 Park Street Jacksonville, Fla. 


SYSKA & HENNESSY, INC. 


Engineers 
Plans Report 


Water Systems 
+ East jth Street 
New York, New York 








THE KULJIAN CORPORATION 
Engineers - Constructors 
Power Plants and Industrial Projects 


1200 N. Broad 
St. Petersburg 


St., Philadelphia 21, Pa. 
Washington 











SANDERSON & PORTER 


Engineers and Constructors 


New York Chicago 


San Francisco Los Angeles 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-A ppraisals 


80 Broad Street, New York 4 
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SEARCHLIGHT SECTION 


SEARCHLIGHT SECTION 


tMPLOCYMENT BUSINESS 


OPPORTUNITIES . 


EQUIPMENT—USED or RESALE 





a RATE 
(Not ilabl advertising) 
$1.20 a line, m. m. 4 lines. To figure 
_— payment, count 5 average words as a 
im 
te EMPLOYMENT WANTED undis- 
played advertising rate is one-half of rate, 
payable in advance. 
PROPOSALS, $1.20 a line an insertion. 








NEW ADVERTISEMENTS received by December 9th will appear in the January issue, 


INFORMATION 


BOX NUMBERS in cere of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


DISPLAYED RATE: 


The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 


AN ADVERTISING INCH is measured 7g inch 
vertically on one column, 3 columns 30 
inches—to @ page 


subject to limitation of space available 











WANTED 


REFINERY UTILITIES 
SHIFT FOREMEN 


An American oil company, operating in 
South America, is in need of oil refinery 
utilities shift foremen. Would be required 
to supervise operation of steam generating 
plant, diesel engine generating plant, 
power distribution facilities ,water systems, 
distillation plant, refrigeration equipment, 
and fire fighting facilities. 

Write, giving age, marital status, education 


and a detailed experience resume. Your letter 
will be held strictly confidential 


Box 308-U, Radio City Station 
New York 19, New York 








MECHANICAL ENGINEERS 
For Positions of 

Project and Senior Engineers 

Steam Power Plant and/or Gas Plant 

ep Preferred—Ideal mmunity— 
to R..-. litan Areas. Write to 
MECHANICAL ENGINEER 

PENNSYLVANIA POWER A anal co 

ALLENTOWN, 











REPLIES (Boz No.): 

Addreas to office nearest you 
NEW YORK: 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


CHIEF ENGINEER to supervise operation of 

80,000 KW-400 Lb.—700 degrees Power Plant 
Must be capable maintenance and combustion 
man with proven success in handling personnel 
P-1469, Power. 


ESTIMATOR—QUALIFIED to estimate plumb 

ing, heating and power plant jobs running 
into several million dollars. Prefer mechanical 
engineering graduate with field experience 
Permanent position for the right man with sa 
ary and nus commensurate with qualifications 
and results. Submit experience record and edu- 
cational background for review and if interesting 
to us, personal interview at our expense will be 
arranged. Reply immediately to Virginia Engi 
neering Company, Inc., Newport News, Virginia 
Attention: A. M. Miller 


MECHANICAL SUPERINTENDENT—Quailified 

to supervise installation of plumbing, heating 
and power plant jobs running over one million 
dollars, also mechanical equipment and piping 
installations in sewage disposal and water treat 
ment plants. Mechanical engineering graduate 
with some office experience in estimating prefer 
able, but not essential. Permanent position for 
properly qualified man with salary and bonus 
in line with qualifications and results. Submit 
experience record and educational background 
for review and if interesting to us, personal in- 
terview at our expense will be arranged. Reply 
immediately to Virginia Engineering Company, 
Inc., Newport News, Va., Attention: A. M 
Miller. 
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WANTED 


Established manufacturers’ representa- 
tives in Boston, Buffalo and Pittsburgh. 
selling power-plant equipment, to han- 
dle line of unit-pulverizers for direct- 
firing boilers, rotary kilns and driers. 
Straight commission on new sales and 
repair parts. Protected territory. Refer- 
ences desired. 


RW-1414, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 











POSITION VACANT 


RESIDENT MECHANICAL Engineer. Position 

available for a competent engineer to design 
and prepare heating, ventilating, air condition- 
ing, plumbing and electrical drawings and spec- 
ifications, and supervise construction and main- 
tenance of buliding projects. For further details, 
please contact the Director, Department of Archi- 
tecture, Colonial Williamsburg, Inc., Williams- 
burg, Virginia. 


SELLING OPPORTUNITIES OFFERED 


SALES ENGINEER experienced with regulating 
valves and instrumentation. Old established 
company now expanding its sales force has an 
opening for man capable of developing into dis- 
trict sales manager. Write SW-1285, Power. 


EMPLOYMENT SERVICE 
SALARIED POSITIONS $3,500-$35,000. If you 


are considering a new connection communi- 
eate with the undersigned. We offer the origi- 
nal personal employment service (39 years recog- 
nized standing and reputation.) The procedure, 


f highest ethical standards, is individualized to 
your personal requirements and develops over- 
ires without initiative on your part. Your 
identity covered and present position protected. 





Send only name and address for details. R. W. 
Bixby, Inc., 270 Dun Bldg., Buffalo 2, N. Y 
SALARIED PERSONNEL $3,000-$25,000. This 
confidential se established 1927, is geared 
of high de men who seek a change 
on under conditions assuring, if em- 
tection to present position. Send 
s ly for details. Personal co 
, Ira Thayer Jennings, Dept. G, 
New Haven, Conn. 


POSITIONS WANTED 
ERECTION REPRESENTATIVE position de- 


ired by young man with experience in con- 

P. boilers of several names and 
ent residing in Middle East avail- 
15tt Will consider domestic or 
Don G. Robey, c/o World Wide 
Clearance Corp., 50 East Forty- 
Second Street, New York, N. Y. 


SUPERINTENDENT OF Power and mainte- 

nance 9 year f age, BSME, State registered 
ME, licensed power plant operator, 17 years ex- 
perience, desires supervisory position in power, 
heating, ventilating or electrical maintenance 
Will relocate. PW-1415, Power. 


EXPERIENCED DIESEL Maintenance and Op- 

erating personnel—two former builders’ erec- 
ters with wide stationary and marine experience 
capable of handling your repair problems—also 
several watch engineers—-all have experience in 
generations, pumping and compressor units 
some have Mch. shop ability—range 12-30 yrs 
experience. PW-1411, Power. 





» need 















Engineers — Executives — Technical Men 
Salaried Positions, $4,000 to $30,000. 

This Confidential service for men who desire a 

Bew connection, will develop and conduct prelim 

inary negotiations without risk to present position 

Send name and address for details 


TOMSETT ASSOCIATES 
1205-2 Berger Bidg., Pittsburgh 19, Pa. 











POSITIONS WANTED 


MAINTENANCE SUPERVISOR or plant en- 

gineer. Age 36—married—3 years college ex- 
perience—5 years marine engineer on _ turbo- 
electric ships. One year as chief engineer 10,000 
kw plant. Thorough knowledge of boilers, tur- 
bines, pumps, piping systems, cargo refrigera- 
tion plants, electric generators, motors and 
switchboards. Seven (7) years construction su- 
perintendent with general contractors in heavy 
construction and factory maintenance. Broad ex- 
perience in concrete structures and public util- 
ity construction. Energetic-reliable. Prefer West 
or Northwest location. Address PW-1223, Power. 


SELLING OPPORTUNITIES WANTED 


NEW YORK Representatives Available. Organ- 

ization with six sales engineers needs one addi- 
tional product, for all or part of Southern and 
Central New York State and New Jersey. Now 
selling steam traps, cgntrol valves, combustion 
test instruments etc., to industrials, utilities and 
institutions. Regulators or other steam special- 
ties preferred. RA-1260, Power. 


LINES WANTED: California Manufacturers’ 
Representative established and operating for 8 
years in Los Angeles desires additional lines on 
exclusive basis for well established quality equip- 
ment manufacturers. Now handling Packaged 
Steam Boiler line 400 H.P., Deaerating Boiler 
Feed Water Heaters, Heat exchangers, Steam jet 
vacuum equipment and others. Desires good dust 
and fume arrestor line; water tube boilers over 
400 H.P. per unit; process equipment; pressure, 
liquid level and steam speciality and control line 
and any other that organization headed by Calif. 
Registered Mechanical Engineer with good trajn- 
ing, plant engineering, engineering sales and 
sales management background can handle and 
make mutually profitable. RA-1270, Power. 


MANUF AC TU we AGENT: Top flight engi- 

neer, I S., successful sales, wants addi- 
tional iisetriai accounts, electrical or mechan- 
ical. San Francisco Bay Area. RA-1395, Power. 





REGISTERED MECHANICAL Engineer—with 

15 years engineering design and field experi- 
ence desires representation of mechanical power 
plant equipment in eastern Pennsylvania. SA- 
1428, Power. 


WANTED 


ANYTHING within reason that is wanted in 
the field served by Power can be quickly lo- 
eated through bringing it to the attention of 
thousands of men whose interest is assured be- 
eause this is the business paper they read. 





COVERING NEW YORK METROPOLITAN AREA 
AND SUITABLE EXPORT MARKETS 
SUCCESSFUL SALES ENGINEERING OFFICE 
wishes to represent ONE additional, definitely 


established line exclusive basis. Handling for 
ma ye steam and power plant equipment, 
electric eclalties, chemical construction mate- 


rials and equipment. Please mail catalogs with 


replies to 
RA-1423, POWE 
330 West 42nd Street, New York 18, N.Y. 
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4000 KW 
3000 KW 
3500 KW 
300 KW 
1500 KW 
100 KW 
1000 KVA 
220 HP 





- 





MAIN 5873 


POWER - 


~ 


750 H P 200+. Straight Tube Box Header. Ideal for 


sugar mill—lumber mill, etc. Four now 
available. Also Riley Stokers. 


4502 700 degrees 4160 volt G.E. New 1934. Immediate Delivery. 


250z 500° TT. Operated at 200%. Automatic Extraction to 
25,0002 /hr. @ 10-25¢ g. 


3400 KW max. straight condensing. 2400 volts. Built 1934. 


Wemco 46-CW. 2002 486° TT. Now arranged for non-automatic 
extraction @ 18% g. 2400 volts. 


NC Turbo Generator. 165 ISP. 5-142 GBP. 60 3/240 volts. Com- 
plete. Built 1929. Price: $3,500. 


G.E. 2402 550°. 480 volts. Complete. Rewound and overhauled 
1942. Near perfect condition. 


G.M. Diesel. 60/3 /450 volts. 1200 RPM. Heat exchanger cooling. 
Automatic starf. Price: $6,300. each. 


Synchronous Condenser. 2300 volts. With exciter and switch- 
board. Built 1929. 


3 drum Boilers New 1937. In use 4 years. Including Trim but no 
Firing Equipment. Price: $4,000. 


FI . 625 — be 
FREQUENCY CHANGERS °°: vc % — 10% — 167s 


PAU 


CINCINNATI, OFT O. 


L oT EWART 





UNION TRUST BUILDING’ MAIN 3427-7 
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AGsco Shop Facilities wie © i 
as well as Reputation have as tab 
reached from Coast to Coast across the bay 


from San Francisco 


DIESEL ELECT RIC POWER 7 PARTIAL LIST OF OUR osaennaea _— 




















KVA MAKE MODEL HP RPM 
for Immediate Delivery | 1875 Fairbanks Morse 33F16 2000 300 
1420 Fairbanks Morse 38D 1600 720 
° 1250 General Motors 16-278A 1600 720 
OTHER DIESELS AVAILABLE | 1250 Nelseco 6M1-53 1500 300 
1000 General Motors 12-278A 1200 720 
a oe 937.5 General Motors 12-567 1080 720s‘ 
A.C.-50 AND 60 CYCLES 625 Alco 6-12-%x13T 750 600 | 
VARIOUS VOLTAGES 625 Superior Os 750 327 | 
425 Baldwin vo 510 450 | 
400 Buckeye 80 480 600 
375 _ Enterprise DSG-6 450 450 
| 330 Superior KNA 396 514 
312.5 General Motors 8-268A 450 1200 
3%2.5 Clark MD-4 375 327 
300 Fairbanks Morse YVA 360 257 
250 General Motors 8-268A 350 1200 
200 Buckeye 80 240 600 
187.5 Ingersoll Rand Ss 225 514 
125 General Motors 3-268A 150 1200 
121 ‘Fairbanks Morse 32E14 140 300 
75 General Motors 6-71 90 1200 
75 FairbanksMorse 35E 90 450 
62.5 Int'l Harvester UD-18 76 1200 
Interior View of AGSCO Main Shop at ee ae ea 471 60 1200 
Sausalito (S.F.), Calif. Showing 1000 KW 
GMC Diesel Unit During Test Run. | 25 Hill 4R 31 1200 














4 


A. 6, SCHOONMAR ER et, 
Diesel Engines » Power Machinery ompany, WW. 
52 CHURCH STREET, NEW YORK 7, N.Y. PHONE Digby 9-4350 


Naseem WRITE FOR ADDITIONAL INFORMATION 
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SQUIRREL CAGE MOTORS 


HP 


10 


* FFTRES 


CS ROO ONIN 
. 





D. C. MOTORS 


*New Motor 


440 
“440 R&M. 
220° Triumph 
23 GE : 
220 o-K" 
; A-C AN 
3 te. 
0 
220 Were 
25 rtg.-C 
25 440 GE 
25 g 
25 22 M 
ENCLOSED SQUIRREL CAGE 
135 0 440 ; 
ae i 
13 3E-TE-F 
60 900 440 =-TE-FC-BB 
30 900 440 ce 
20 3 -E 
20 Wagne 
20 900 | 440 GE-TE-FC-BB 
15 lco-TE 
15 900 — 440 
10 3600 220/440 F-M 
-HI 8 
iE-TEFC-BB 
60, T ; 
~TEF 
relco 














ENCLOSED SQUIRREL CAGE— 
Cont'd. 


RPM Volts Make 
sam ae 
1800 AP 
900 3 
1200 3 
600 1% 
514 1% 
490 1% 
600 ! 
60C 1, 
3600 ! 
1200 1 Py 
340 ° 
1200 “ 
3600 “ 
12 3 
1200 4 
w) 
3600 
1800 
1800 
HP 
1200 500 
90 400 
720 375 
1800 350 
1200 300 
900 250 
900 250 
720 235 
1800 GE type I 200 
600 44 GE-Typel Form M 150 
1200 dual Master 75 
900 220 ~=— Lincoln 7: 
900 220 Wagner (Hi-Torque) 75 
720 220 GE-HJ 75 
514 440 Stanley 60 
3600 dual 60 
1500 22 L-A, = 60 
1200 50 
1160 208/416 Wwee.-C Ss 50 
900 50 
690 220 Westgh., sype cs 50 
575 20 GE-type 40 
40 
40 
40 
40 
RPM Volts Make 40 
1200 'E-FC-BB 40 
1200 -FC-BB 35 
GE-TE-FC- 35 
4 Reliance, TE-FC-BB 35 
3600 dual Delco-TE-FC-BB 35 
1200 «6440 : ner 35 
a mas Cc 30 
1200 220 / #40 De >-BB 30 
G E-TE- re SB 30 


(440 
1800 220/440 Delco 


1200 440 GE-TE-FC-BB 
1800 dual ee T i FC-BB 
1800 
1200 
1200 dual 
1990 320/440 





dual 


Mas EFC-BB 
GE- Ht Bup-TE- BB 





RPM Volts Make 
1200 220 GE-TE-BB 
900 220 agner-TE-BB 
900 dual Delco-TEFC-BB 
1800 dual L. Al-TE-BB 
1200 dual Deleo-TEFC-BB 
3600 220 Haskins-TEF 
1800 dual Master-TEFC-BB 
1800 dual Deleo-TE-B 
1200 220 GE-ET 
3600 4400 Deleo-TE 
1800 dual Wesche-TE-BB 
900 dual leo-TEFC-BB 
1800 440 Delco-T E- 
1800 dual Delco.-TE-BB 


SLIP RING MOTORS 


RPM Volts ake 
900 440 GE-3 Bre 
1200 2300 1. Ch. 
1800 2300 Al. Ch 
900 2300 Westgh 
720 2300 Al. C 
720 440 GE-Type M1 
300 2300 Al. Ch 
1800 220 GE-I 
1800 844 1.-Ch. 

1750 440 GE-MT 

1800 220 GE 
900 «86440 Al.-Ch NY 
720 2200 Wagner 1 pe BR 
3 20 GE Type l 

1800 dual Al. ch 
900 2300 oan 
900 220 Weac! 

180) 220 GEMT 
900 2300 Ridgeway 
900 440 yagnor 
720 440 Al. Ch 

1200 220 GE-MT-336 
900 220 -C 
720 2300 g.-HF 
720 220 A vh.-ARY 
600 2300 Al. CheARY 
600 220 1. Ch.-ARY 
450 220 Triumph-( 
900 2200 iE 
900 220 1. Ch. 

900 2300 Ridgeway 
720 220 3E 
570 450 3E-I 

1800 3200 Wtg.-Cw 

1800 2306 Was 

1200 440 
600 220 My ‘Toree- BY 


VERTICAL MOTORS 


Volts Make 
A 






-« 





GEAR HEAD MOTORS 














115 Volts 
OUTPUT 

ae apes Desceiptioa HP RPM 

50 120 Al.- % 24 
#3 975 = i” nl 

1 * z 

30 200/400 H = 1 23 
5 1150 Triumph 1 780 
750 GE-MPC 1 200 
rC 700 Triumph 1 438 
500 /1500 GE-RFi1 1 850 

400/1200 GE-RLC fr. 202A 1 3 

Sturtevant '% 7 

1200 J&L. 2 

1000 GE-CE 3 : 

975 F-M 3 123 

725 Westgh.-8 fr 6 8 144 

1075 J. 3 437 

530 Westgh. .-8K-113 3 300 

10 1700 Fairbanks-Morse ™ Hr 
10 650 J&L. type CI T% 256 
10 400 /1600 Wateon-BWI15B 10 2030 


AC & DC MOTORS * 
SYNCHRONOUS MOTORS s 
MOTOR GENERATOR SETS > 


STEAM ENGINE GEN. SETS s 
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we) 
> 
~o 


GENERATORS 


DIRECT CURRENT 


VoLTs 
230 


— 


DESCRIPTION 


Roth 

Jenney-Shunt 
Master-compound 
Master-compound 
Crocker-W Resler- a Geared 
Rt. M-Back Geared 
Master-compound 
Triumph-compound 
Master-compound 
Master-compound 
Master-compound 
[Ww 


Master -compound 


Master-compound 
Wei = — speed reducer 





-W 
w eatgh. TEBB 


PUMPS 


CONTROL EQUIPMENT 
ELECTRIC EQUIPMENT 
SLIP RING MOTORS 


1. Ch.-SR 
-I-8R 


eesessssssey 


kW 
400 


175 


saeesss 
Ps 











VERTICAL MOTORS—Cont'd. 





= — Volts Meke 
200 2200 ‘te.-C 
60 600 440 AL Ch.-Cage 
40 1800 220 GE-Cag 
40 1700 230 D.C. GE 
40 1200 440 Wte.-8 
40 1200 2200 Wes -BB-Cage 
35 1200 2300 AL. Ci ‘age 
35 450 440 GE-C, 
30 1200 dual Wg. 
25° 1550 230 D.C. GE 
25 1200 2200 GE-Cage 
5 850 230 D.C. wt 
20° 1200 44 Al. Ch.-Cage) 
20 800 230 D.C. GE-RC 
15° 1800 44 Al. Ch.-Cage 
15 1750 110 D.C. " 
15 1150 230 D.C. GE 
15 600 44 1.-Ch 
1256 900 22 L. Al.-Cage 
10 3400 230 D.C. tg. 
7% 1800 D.C. 
7 900 44( Burke 
7% 700 230 D.C. GE 
6 850 110 D.C Rel. 
5 1400 115 D.C R.&M 
5 600 44 GE-Cage 
4 1650 110 D. yatson 
3 3800 dual Delco 
3 1700 230 D.C ateon 
3 1200 ual Wtg.-Cage 


uP RPM 
3000 720 
1015 500 
710 720 
500 514 
435 720 
320 900 
250 1800 
250 225 
225 900 
220 60 
200 225 
175 225 
160 600 
160 164 
150 =1800 
150 1800 
150 720 
120 225 
115 16 
100 1200 
12 
7 1200 
75 90 
60 3 
50 1200 
50 90) 
50 720 
50 360 
50 300 
30 =—900 
30 600 
30 450 
30 3 
3 32 


D. C. GENERATORS 


125 Volts 
RPM Description 
1000/1300 Westgh., single bearing 
750 E-MCF us 
1500 
900 GE-MPC 
800 GE-DMC 
1000 wa D 
900 <8K single bearing 
1000 GE TD 
600 &L ve Ped. Type 
1165 GE-DLC 
400 Westgh.-SK-single bearing 


D. C. GENERATORS 


Volts Make 
4800 Ge-AT? 
2200 Wtg.-25 cycle 
13200 /6600 os 
440 GE 


2300 

2300 
2300 /4160 

2200 


GE TYPE ATI 
GE-ATI 





230 
pod GE-Ts Peoene stator only) 
-AT 
480 One TRE | 
200 S 
a0 GE AT, Single Bearing 
0 
220 -M, rowwr & stator only 
208 
220 Ww ste Single berring 
22 = Bur: 
220 a 
2300 Gee Ti-7552 
2200 GE, woter & stator 
44 Wagne 
220/440 Wes 
ss GE-" 


s° 
GE, rotor & stator 
236 /440 Wate ffoier a & stator only) 
440 


GE, rotor & stator 
dual Wte., rotor & stator 
22 EM, coter & stator 


22 E-M. fo rotor & stator 
Wagner 





We. 
E-M, rotor & stator 


oa FO ecm oe 


230 Volts 

RPM Description 

1200 ott: single bearin€® 
1200 GE-MPC single bearing 
450 Aw. 

1200 Al. Ch.-E-127 

1800 GE-RC 

300 Triumph 

765 Wertgh -8K 
1750 Delco Ballbearing 

300 B 


ur! 
Westgh.-SK 


0. 
927 HARRIET ST. 


PHONE MA. 3024 


CINCINNATI 3, OHIO 
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Reliab Rebuilt Electrical Equipment 


4 


YEAR 








SPECIAL 


3—300 H.P. Electric Machy. Synchronous Motors, .8 
PF, 3 ph., 60 cy., 440 volts, 900 RPM with Automatic 
Starter and Motor Generator Exciter. 





























MOTORS 
Squirrel Cage 3 Phase 
1.P. Make ar Speed 
500 ~Weat. (2) 1160 
450 ¢ = (vert.) KF-4938 1180 
300 900 

YT 3560 
OGS8-1378 1150 
RP2 1750 
KF-6335 RAO 
cs 1750 
cs 580 
CS Q5cy.) 715 
AR 435 
yXP 1150 
K-544 1175 
cs 870 
IK 575 
cs 1750 
K-505 1175 
K 900 
KT-352 865 
720 
K-356 690 
‘ KT-558 580 
60 F-M Tot. Enc. 1800 
60 880 
60 AA 875 
60 KT~ 865 
50 FTR-523 3600 
50 196 3450 
50 cs 1740 
50 XP 1150 
A XP 1150 
50 KF-445 1170 
50 CS-42C_ (1160 
50 cs 870 
SO K 870 
SO FTR-542 870 
Ww) cs 690 
MOTORS 
Slip Ring 3 Phase 
H.P. Make Type Speed 
y » 131AQ 507 
25 ¢ 710 
MT biss7 1800 
IM 1170 
31VRN 900 
MT-564Y 580 
MT-553 1165 
690 
Cw 1150 
690 
lik 850 
690 
MT-536 1150 
Ww 1150 
MT-336 1150 
OGH 870 
BV 600 
ARY 575 
be IM 400 
MOTORS 
Synchronous 
H.P.". Make Type Speed 
475 West 720 
400 G.E. (2 TS-9288 600 
300 El.Mchy.(3) 900 
300 G.E 900 
200 GE 900 
200 GE 1200 
200 G.E. (2 WOO 
200 Ideal 257 
180 G 900 
160 GF 1200 
145 G.I 720 
135 West 1200 
135)" Ideal 1200 


156 GRAND STREET 





New England & 
411 Atlantic Ave., 
Phone Liberty 2-4300 





epresentatrve 
BOSTON, MASS 


Rebuilt — 1 YEAR GUARANTEE 


PARTIAL LISTINGS ONLY 


100 G4 Ts 1200 
55 El.Me by. BRKT 1200 
MOTORS 
550V. D.C. 

H.P. Make Ty: Speed 
765 G.E, (6) MPC 1045/1350 
MOTORS 
230V. D.C. 
a7 Make Type Speed 
2: G - r 








100 
100 
90/45 
75 
75 
75 ; 
75 > 
60 West. (3) SK-160 680 
” GE RC-12 1750 
0) Diehl 850/1050 
45/90 G.E RF-17 475/1950 
25/75 Cr.Wh CCM 475/1950 
25/75 Cr.Wh CCM 165/500 
50 fest. (3) SK-160 565 
OU RF-17 2250/1000 
50 SK 250/1000 
40 SK-103 1750 
40 DN=454 1740 
40 RC-31 1700 
40 RC-32 1100 
40 RC 750 
40 CD-1441 400 <—~ 
40 cc} 
40 4617 400/ 1: 300 
35 SK-120 1150 
35 RLC 440, 800 
30 CDM-85 2200 
30 SK 975 
30 D-103 850 
30 RC-33 775 
30 SA 00/1500 
30 SK-143 575 
25 RC-15 1750 
25 SK-83 1750 
25 *CDM-77 1750 
25 108 1500 
25 927 1150 
25 SA 500/1500 
25 SK-130 600 
25 RF-14 300/1200 
MOTORS 
115V. D.C. 
H.P. Make Type Speed 
300» =~West SK 900 
100 «Cr.Wh. CMC 900 
GE. CD-113 850 
West s 600 
G.E. (2) CD 1800 
West SK-103 1150 
Cr.Wh. CCM 750 
West. SA 6001200 
E.D 7498 650/ 1230 
Cr.Wh. CM 650 
» G.E. (3) CDM-85 930/1160 
2 GE *CDM-95 930/1160 
Cc entury DN-334 1750 
G.E. (2) RC 1200 
3 h 900 
dD 7)258 425, 1700 
Diehl 230 





GENERATORS — A.C. 
Driven by D.C. Motors 


D.C. AA 

In- Out- 
KVA Make put put 
2388 West 115 450 


Phone 





1400 Carr St., 

















75 GF. 230 10 
50 Star 115 120 
35 G.I 230 220 
$1 Ideal 115 440 
31 El. Mchy 230 440 
18 G.E. 230 «120/240 
10 Burke 115 120 
7'4 Hertner 115 440 
4 ‘1L.Spec 115 110 
ALC 230 110 
GENERATORS _- A.C. 
KW Make Tee Speed 
216 West 900 
180 GE ATR 900 
100 G.I ATB 360 
75 G.E. (2 ATB 1200 
50 F-M GG 1200 
15 G.E. ASI 1200 
Frequency Changers 
and Generators 
Output 
size Make Frequency 
150 KW G.E 150 cy. 
154 KVA GF 150 cy. 
125 KVA West. (2 180 cy. 
50 KW Gt 120 cy 
40 KW Gt 100 ey. 
30 KW Gt 90 cy. 
15 KW Gt 408 cy. 
10 KW G.I 200/700 cy 
74s KW GE. 408 cy 
3 KW G.E. 408 cy 
GENERATORS 
600V. M D.C. 
KW Make Speed 
400 G.E. (4 1200 
200 Cr. Wh 900 
200 West 1150 
150 West 1150 
60 G.E 1200 
30 Burke 1750 
GENERATORS 
250V. D.C. Motor Driven 
KW Make Speed 
1000 G.E 000 
500 West 1100 
300 Elliott 1200 
300 1200 
300 Ai. Ch 1200 
200 G.E. 1200 
150 West. 900 
100 Delco 1200 
75 i 1200 
BT) 3 1200 
40 4 1750 
42 > (2) 1200 
30 1200 
25 1200 
GENERATORS 
125V. D.C. Motor Driven 
KW Make Speed 
250 GE. 720 
150 Cr. Wh 1200 
150 West. 1150 
100 West. (2 900 
100 GE, 1200 
100 = Mchy 1200 
75 Wh. 1200 
75 + adh 1150 
50 Jest 1150 
uw) Cr. Wh. 1150 
eh) Sturt 2800 
35 Ideal 1200 
30 GLE. 1150 
30 L.A. 1450 
25 El. Mchy. (2 1150 


Phone CAnal 6-6976 
South Western Representative 


HOUSTON, TEXAS 
Charter 4-6558 


GENERATORS 
Low Voltage D.C. 
Amp. Make Voltage 
8000 li-V- 6/12 
5000 all 6/12 
1500 H-V-W 6/12 
125 Hobart (8) 7\4 
1000 G 15 
750 Master 20 
1500 Century 24 
3000 El. Prod. 24 
550 Col. 27 
100 Gl 30 
1000 i. 33 
150 Watton 40 
200 GE. 42 
1500 GE 0 
1500 Century 60 
1500 G 60 
1000 G.E. 75 
TRANSFORMERS 


4—333 KVA Moloney, 2300/4600V. 
Primary, 230/460V. secondary 
1—300 KV Al. Ch. 3 ph, 41600V. 

Primary, 230V. Secondary 
1—300 KVA, Pittsburgh, 3 ph, 
1—300 KV A, Pittsburgh, 3 ph, 41600 

V. Primary, 230V. Secondary. 
8—100 KVA West. 3 ph. 440-220 





Dry. 
2—50 KVA G.E H—KF, 2400, 
4160Y —120/240V. Sec. 
4—25 KVA } ga 440V. 
110/220V. 
3—15 KVA West. 
110/220V. Sec 
60—Additional Oil and Insulated 
Dry-type Transformers in stock, 
hot listed, down to 1 KVA 


Primary, 


440V. Primary, 


STARTERS — A.C. 


1—450 H.P. West. magnetic reduced 
voltage (550V.) Synch 

2—400 H.P. C-H Bulletin No. 9976, 
ae magnetic reduced voltage 

Sync 

350 i. P. C-H Bulletin No. 9589, 





4150V. 

1—200 H.P. G.E 
Synch. 

3 Pv + 7 P. G.E. 


CR-7065, 440\ 
CR-7061, 220V 
2 “Too HP. 


Sy nek a. 

40—C-H and A-B, 2 and 4 speed 
magnetic starters 

635—7%& H.P. C-H “440V. magnetic 
starters. 


-H full voltag 


STARTERS — D.C. 


1—600 H.P. 230V. West. magnetic 
150—New 230V. D.C. 
starters, from 5 H.P. to 75 H.P 

C-H, G.E., ete. 

100—New 230V. D.C. manual 
starters from 1 H.P. to 5 H.P 
G.E. and C-H. 

40—New 744 H.P. 230V. 
reversing. 

1—300 H.P. West. 230V. magnetic 

Over 250 additional D.C. starters 
in stock, not listed, all sizes and 
voltages. 


magnetic 


NEW YORK 13, N.Y. 


Pennsylvania Office 


10th and Exeter Sts , READING, PA. 


Phone Reading 2-6866 


magnetic 
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Our 43rd Year 














| 4 G he F 4 Quality and Service 





“CERTIFIED REBUILT” 





DEPENDABLE ELECTRICAL EQUIPMENT AT LOW COST 


MOTORS...GENERATORS...M-G SETS 


PUMPS ... FANS... BLOWERS ...SPEED REDUCERS 
PARTIAL STOCK LISTING—WRITE, WIRE OR PHONE YOUR REQUIREMENTS 





ome 3 





3 H.P. Synch. Motor 


250KW Alls: Chalmers M.-G Set,'D.C, 120/240. 
3/60/440V. 
00 RPA, A.C, & D.C. panels, late model. 








Mfr. 
Whse.* 


300 Gen. Elec.* 


Allis Ch.* 
250 = Allis Ch.* 
200 ~=Ridgeway* 
150 Gen El.* 
150 =Whase. 

105 Century b 
100 Allis Ch.* 


M-G SETS 


Input V 
2300 AC 


.b. 220/440 AC 


Output V 
250 D¢ 


250 DC 
250 DC 
120/240 DC 
550 DC 
250 DC 
50 DC 
70 DC 


125 (250 DC 


100 Allis Ch. 2200 AC 250 D6 
190 ~=Gen. Elec.* 220/440 AC 125 DC 
75 = Star*b.b. 220/440 AC 250 D¢ 
75 Gen, Elec. (2) 220/440; AC 125 DC 
50 = Gen, Elec. 220/440 AC 250 DC 
50 = Gen. Elec. 220/440 AC 125 DC 
40 Northw’n Cony, 220 AC 230 DC 
35 Gen. Elec, 220/440 AC 48 D6 
32 Gen, Elec, 220/440 AC 180 eycle 
30 Gen, Elec, 220/440 At 250 Di 
30 —_ Elec. Prod.* 220/440 AC 50 DC 
20 = Star b.b. (2) 220/440 AC 250 DC 
15 Gen. Elec. 220/440 AC 125 DC 
10 = Allis Ch. (2) 220/440 A( 250 Dt 
*Synch. motor drive. 
. Cc, MOTORS 
PP. Mfr. Ty: Volts rors 
200 Reliance 197 230 575/750 
150 Cr. Wheeler b.b. TEFC 230 “800 
100 Whse. SK181 230 450 /900 
100 Gen. Elec. Cc 230 4575/1000 
100 Gen. Elec. RC36 115 1150 
75 Allis Ch. E-149 230 500 
75 Northw'n K20 230 1750 
60 Gen. Elec. RC36 230 650 
60 Elec. Dyn, 25-8 230 450 /900 
50 Allis Ch. E131 230 850 
50 Gen. Elec. RC33 230 1100 
40/60 Whase. (2) pela 0 230 4500/1000 
40 Sprague dyna 230 8750/2000 
40 Gen. Elec. RC 32 230 1150 
40 Gen. Elec. CD113 230 850 
35/50 Gen. Elec. CD123 230 575/1150 
35 Ideal DV350 230 400/1200 
30 Whase. (2) SK93 230 1750 
30 Whae. 8-7 115 900 
30 Gen. Elec. RC31B 230 1150 
25 Sprague dyna. LC 230 750/2000 
25 Chand'son (4) C13 115 850 
25 Gen. Elec. CD85 230 1750 
20 Gen. Elec. RF12 230 400/1600 
20 Whase. SK93 230 1150 
20 Reliance T 230 850 
20 Gen. Elec. CD85 23 1150 
20 Whee, SK130 230 6800/1500 
15 Whse. (3) SK90 230 825 
15 El, Dyn. b.b. = 230 1750 
15 El. vee ~ 230 3300/1200 
15 e ie SRSOL 230 1150 
15 T f ke b.b. CD83 230 1750 
D. C. GENERATORS 
KW Mfr. aye Volts Speed 
150 Cr. Wheeler b.b. TEFC 250 1200 
105 Century b.b. 1500 amp. 70 1200 
100 Gen. Elec. RC17 125 1200 
100 Gen, Elec. C 250 75 
7 Allis Ch. E 250 750 
7 Gen. Elec, (2) RC36 125 1200 
Allis Ch. E-147 250 850 
50 Gen. Elec. RC 250 1250 
40 Gen. Elec. RC32 250 1450 
40 Gen, Elec, cD 250 1150 
35 Northw’s. K 125 1150 
Elec. Prod. BP 50 1150 
30 Gen. Elec. RC 250 1500 
20 Whee. SK9 250 1750 
15 Star b.b. 8Q 250 1750 


EXPLOSION. PROOF MOTORS 


from 1 to 20 


1435 W 


POWER + 


Qu. 


llidd 


im 


Pitidd | 
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A. C. MOTORS — £5 CYCLE 


Mfr. 


Gen. Elec. 
Gen. Elec, 
Gen. Elec. 
Whse. TEFC 





Gen. ~~ 
Allis Ch. 
Gen. Elec. 
Gen. Elec. 
Gen, Elec. 
Gen. Elec, 
Gen. Elec 
Gen. Elec. 
Gen. Elec. 
Gen. Elec. 
Gen, Elec. (2) 
Gen, Elec. 
Gen. Elec. 
Whase. b.b. 


Type — 


440 





4 
220 /440 


C8308 
 C, GENERATORS - 60 CYCLE 


Speed 
500 
750 
750 
750 
750 

1500 
750 
750 

1500 


Type Volts Speed 
ATB 2300 450 
3 brg. 240/480 360 
ATB 240x450 720 
ATB 240/480 600 
ATB 240/480 900 
ATB 2300 450 
ATB 240/480 900 
ATB 240 /480 300 
ATB 240 /480 900 
ATB 240/480 1200 
ATB 240/480 1200 
ATB 240/480 900 
AT17536 240/480 1200 

ph. 120/240 900 


A. C. MOTORS — SLIP RING 
3 Phase 60 Cycle 220 of 440 Volts 





H.P. Mfr. Type Speed 
600 Gen. Elec. 1-M 360 
500 Allis Ch. ANY 450 
350 = =G.E. 2200V. 1-M 360 
300 Allis C h. 2200V. ANY 720 
300 2200V 1-M 1800 
300 00V. CW 600 
250 Allis. Ch. 2200V. ANY 514 
200 Gen. Elec. I-M 360 
200 ~=Gen. Elec. I-M-17 600 
200 Gen. Elec. IM-17A 450 
200 Allis Ch. 2200V. ANY 720 
150 Gen. Elec, 2200V. 1M-16 600 
150 bs tnae MW 450 
150 i.E, 2200 /4000V. 1-M 1200 
150 Alls C - ANY 600 
100 Allis ANY 1800 
100 Allis Ch b.b. NEW AKY 600 
100 = Allis Ch. ANY 720 
100 Whse. int. 2200V, C1856C 600 
100 + Whse. int. CI1-756A 720 
100 Fair. Morse b.b. HV 900 
75 Gen. 1-M-E13 1200 
75 Gen. Elec. IM-14 720 
75 ~=«G.E. int. duty MTC5342 900 
75 = Ideal int. AVE 1200 
75 = Gen. Elec. MT558 600 
75 Gen. Elec. IN-l4 600 
75 Gen. Elec M1337 1800 
50 Allis Ch. ANY 900 
50 ~=Howell 58R437 1200 
oy Fair. Morse BV 720 
50 Gen. Elec. int. ITC5013 600 
50 =©Whase. int. HI 600 
50 = Gen. Elec. I-M 720 
40 Gen. Elec. MT336 900 
37. Gen. Elec. int. TC 600 
30 ~=Gen. Elec OMT336 1200 
30 = Gen. Elec. T346 600 
25 Gen. Elec. MT332 900 
25 Trumph SR 1200 
25 Gen. Elec. 1-M 600 
20 Gen. Elec. MT503 1300 
10 Reliance New b.b. AW-324 1300 


pt on ‘bb. 





.C. MOTORS — SYNCHRONOUS 
Mfr. 
Gen. Elec. 


Type Volts Speed 
ATI 220/440 1800 
ATI 220/440 720 

2BC-M4 2200 450 
ATI 220/440 600 
ATI 220/440 900 
AT : 2200 450 
AT /440 «300 
Tsoss 220/440 1200 
TI 220/440 900 
Gu 220/440 +990 


A. C. MOTORS — SQUIRREL CAGE 


3 Phase 60 Cycle 220 of 440 Volts 
Qu. LP. Mfr. Type Speed 
1 400 = Whase. 2200V, Cs 1300 
I— 250 Gen. Elec, i-K 1200 
i 200 Louis Allis 2200V. UGS laud 
l 200 Hebance b.b. NEW C085 lavu 
1 200 Allis Ch, AN 1300 
i 150 Gen, Keo, 1-K-16 o0u 
i 150 Whase. 2200V. U8771-1C lovu 
l 150 Reliance b.b. NEW Bousd 1200 
1 150 Gen, bec, iK-15 yuu 
1 125 Reliance b.b. NEW C5085 1200 
2 125 Allis Ch, 2200V. AN 1200 
1 125 Gen. EB IK-16, 450 
I—, 125 2 aay 22009. b.b. SC 10) 
I—_ 125 n. Elec KT339 3000 
2 125 Rel. TERC NEW Be0ss5, 1800 
l 100 Gen. Elec. [K-14 900 
1 100 en. 1-K 1800 
5 100 Allis Ch. 2200V. | AR226 1200 
1 100 ge b. b, NEW C5035 900 
1— 100g klec. M b.b. 1200 
I— 100 Rel. TER NEW Y 1200 
I— 100 G.E.b.b. NEW, 3 1300 
1 100, Cout. TEFC, N 1200 
i— 100. Gen. Elec. TK-15, 720 
2- 75 Gen. Elec. 1K 600 
1 75 Gen. Elec. \-Kl4, 720 
1 75 ‘Reliance b.b. NEW C3054 9uu 
1 75 =Rehance TEFC NEW C5084 1200 
1 75 | | b.b. NEW C505 1300 
1 5 n. Elec. KT329Y 3000 
2 75 Re flionee b.b. NEW i 1200 
1 - 75 Gen. Elec. KT347 1200 
1 60 Gen .Elec. <T552 720 
1— 60 Gen. klec, KT346 guu 
2—- 60 Reliance b.b. NEW B504 1800 
2 ov Rel. TEFC NEW C505 1200 
2 60 ioe b.b. NEW C54 1200 
2—- 60 = =Whse. H.T. C3504 1300 
1 60 Wagner b.b. RP44a4 3600 
I— 50 Whse. b.b. NE CS4055 1300 
‘ 50) «~G.E. NEW b.b. HT KGq5 1900 
2 50 ~~ Reliance b.b. NEW C445 1200 
2- 50 Gen. Elec. K1336 1200 
1 50 Gen. Elec. KT342 you 
1- 50 Whse. huslip WL607 900 
2 50 Whase. b.b. CS6u4 1200 
2 50 Gen. Elec, K1352 U0 
1 40 Gen. klec. b.b. Kr 4045 = 
2 40 Gen. Elec. KT627 
1 40 a. Ch. 3 speed ARX ws ow a0 
4 40 en. Elec, K1336 
2 40 Relaase b.b. NEW 1900 
2 40 Rel. TEFC NEW C445 1200 
3 40 Gen. Elec. KT532 1200 
2 35 + klec. 1-K 7 
2 30 en. Lilec. KT532 900 
i 30 rity Ch. TEFC b.b. ARZ445 900 
2 30 Howell b.b. 4 SC 1800 
2 30, G.E. NEW b.b. K365 1800 
2 30) «GE. NEW hitorg. KG365 1800 
2 30 GE. TEFC b.b. K406 1800 
1 30 Gen. Klee K1T336 720 
1 30» Wagner 22TsP 900 
1 30 06OUW C3646 900 
2- 30 b.b. NEW C405 1200 
2— #80 Reliance TEFC NEW C444 1200 
2 25 Rel. TEFC NEW C444 900 
3—- 25 Reliance b.b. NEW C364 1800 
2- 25 Rehance TEFC NEW B365 1800 
2— 25 Reliance b.b. NE C404 1200 
2 2 hance TEFC NEW C405 1200 
2— 25 Whse.NEW spl.b.b  CS365 1800 
3- 25 = Whase. C8646 900 
2—- 2 Gen. Elec. 1-K 600 
i— 20 Reliance b.b. NEW C404 900 
I— 2 GE. TEFC b.b. K404 1200 
4— 20 Reliance b.b. NEW C364 1800 
3- 20 L.A. NEW exp. prf. EX364 1800 
2—- 2 Whse.NEWh.).sp! C8364 1800 
2 2 a Elec KT812 1200 
1 20 C8 1200 
2 20. «G. ae NEW b.b. K365 1200 
1 20 C8326 3600 
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Where Hemphill 
Electrical Equipment Is 


REBUILT—TH 

. 

NO ITEM | 
OF 

HEMPHILL 

REBUILT 


IS SHIPPED 
TO 

THE BUYER 

UNTIL ; 

TESTS : 


THAT 
IT WILL 
GIVE YOU 


1 


8 


SERVICE — 
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—® 
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00 KV A G.E., 3 Ph 





EQUIPMENT = 10 


sure with a 15 H.P. 
PERFECT eral Kleetric Type K. 220 velt 3 phase 
1—Bellmore, 550 euble feet, _ vacu- 


oral Mlestrie Type K, 220 volt $ phase 


( 
i 
U/¢ 


EN TESTED 


TRANSFORMERS 


auto 4150V 
an 4150 V Pri. 206 


6900 Primary —2 


2300 V. Pri 
2, type H, 2500 V Pri., 
Sec 
ts., 7800-440 
se 2 ph, 2 t 
4150 auto 
4000 ¥ 1 220 
137 0 ¥ 
KVA 4150 t 230/460 volt 
CV ners, 240/120 v.—120 ¥ 
00 KVA, Newark, 440 v., 3 ph. to 
220 v., 2 ph 
00 KVA, Whse., 13800 v. to 250 ¥ 
5 KVA, G.E., 2400 v 120/240 
0 KVA, Whse 4100 120/240 
inerteen 
50 KVA, Whse., 13,800 v. to 125 ¥ 
ow 250 ¥ 
50 KVA, Whse., 6900 v. to 125 ¥ 
250 ¥. 
0 KVA, GE, 3 Ph, 4150V., 2 15 
2300V. 


A. C. GENERATORS 
00 KVA, Ma aes Syn. Cond, 720 
RPM, 24 . 
00 KW, .8 PF , 3600 RPM, ATB, 
600 ¥. 
20 KW, Allis, 450 _ i, 480 ¥. 
240 EW, G.EB., ATB, 600 RPM, 400 + 
KVA, —_ 3600 RPM, 240 volt 


FS 


200 KVA, Whse., 600 RPM, 240 ¥ 
0 ¥. 


PROVE 10 


62% KW, allis, 3600 RPM, 230, b 


ss 
mi 
_ 
Ee 
_ 
stan 
4 
a 
z 
" 


vo Wor 
5 KW 


50 KVA, Whae. 


900 7 v 
35 KVA. Columbia, 1200 "RPM, 


240 ¥. 
1.3 KVA, America, 1200 RPM, 120 


15 KW, Btar, 1800 RPM, 220/440 
2.5 KVA, Whee, 1200 RPM, 240 ¥ 
TURBINE BLOWERS 


1000 euble feet, 30 os pres- 
3600 RPM, Gen- 


A Sound Compony 
Behind Sound Lgupment » 
A / 


— 













































BY ELECTRICAL ENGINEERS 


MOTORS, 3 Phase, 60 Cycles 
SQUIRREL CAGE 


450 H.P., Ridgeway, 900 RPM, 2200 
volts. 

G.E., KF, 1750 RPM, 2200 

» U.S., 1200 RPM, Vert., 220 


volts. 
100 H.P., G.EB., 400 RPM, 440 volt 
75 ELP., West., CS, 1750 RPM, 44 





60 H.P., Whse., 900 RPM, Vert., 


its 
60 H.P. Whse., 900 RPM, 440 volts 
,» 900 RPM, 220 volts 


10/20 H.P., Westinghouse 600/450 440 
volt. 

35 H.P., Whse., 1200 RPM, CS, 2200 
volts. 


MOTORS, 3 Phase, 60 Cycles 


1— 500 fe G.E., 7 


SLIP KING 
2500 H.P., G.E., 257 RPM, 6600 volts. 
450 H.P., G.E., 425 RPM, ITC, 440 
6 
-150H.P., GE, 1M, 440 volt, 45¢ 
100 HP., G.E., 1M, 440 jolt, 
cycle, 720 RPM 
100 H.P., G.E., 1M, 440 V. 40( 
RPM 


75 H.P., Whse., CW. 720 RPM, 440 
volt. 

75 H.P., G.E., MT, 1200 RPM, Vert 
50 HP., G.E., MT, 600 RPM, 22 


volt. 
- SOHP., Whse, CW, 900 RPM, 
220 volts 
40 oe Cont., 1200 RPM, JA85 220 
t. 


20 RPM, MT, 





5 +H *., G.B., MT, 1800 RPM, 220V 
~ 40H PG E.. MT, 1200 RP M, 220V 





DIESEL GENERATOR SETS 

1—300 KW 135/250 V. De La Vergne 
Paldwin 6 eyl. 4 cycle with West- 
inghouse generators 








oa 


LARGE STOCK OF 
D. C. MOTORS AND 
GENERATORS 


SYNCHRONOUS MOTORS 


200, ae - P., Whse., 720/360 RPM, 


200 it P. "Whue., 600 RPM, 240 ¥ 










1 B - GB, 27 et wet. 
1—150 H P , G.E., 1800 RPM 
2 i © EP... 60 RP Mt q 
150 LP. 20 RPM, $200/440 volt 
) oP. 900 RPM, 2200 V 


TS 
. G.E., 1200 RPM, 440 ¥ 
H.P., Elevt. Mach., 180 RPM, 2200 


220 v 


1800 = 





dv 
RPM 


MOTOR GEN. SETS 
1000 KW., Whse., 275 .—4150—7 21 
KPM, Syn. 
J KW, G.E., 600 volts—4150—5li 


rpm, Syn 
400 ae G.E, 250 V. 900 RPM 
5. Le 
oo KWw., G.E., 275 V. 900 RPM 
125 KW. CW. 125 v., 1200 RPM 
2300 ¥. sq. cage 


100 KW El Mach, 125 ¥., 1200 
RPM, 4150 v. syn 


0 KW G.B., 250 v., 900 RPM 
4 sy 
KW, G.b 125 ¥ RPM 
220/440 v 
AW., G.t v RPM 
20/440 ¥ 
W., Ridgeway le 
RPM, 220 
KW., G.I 


ATI, 1800 RPM, 40 
HP, 1800 RP M, 2 v 


PLATING M.G. SETS 





0 “Winkle, 24 volt 
2, 400 RPM 
“ENGINE GEN. SETS 


U AVA 





G.t 





Ames L 





1800 RPM 
120 v., 1 ph. cont. engines 
200/2;5 H.!., Gasoline Engine, Var 

Blerck, 8 cylinder, 1500/900 rpm 


TURBO GEN. SETS 
525 KVA, Whse, 2400 v., 3 phase, non-con 
00 KW, G.E., ATB, 240 v., 3 ph cond. 
60 KW, Whse, 120 v., D.C., cond. 
STEAM TURBINES 
00 H.P., G.E., 3 stage, 1 240 RPM 
800 ELP., Terry Tandem type, 720 RPM, 









A GUARANTEE IS NO BETTER THAN THE COMPANY THAT 
GIVES IT — IT PAYS TO GET A HEMPHILL GUARANTEE 


FOR POWER 


HEMPHILL«CO. 


1604 S3rd STREET, NORTH BERGEN, N. J. 
PHONE NEW YORK—LONGACRE 5-3227 


PHONE NEW JERSEY—UNION 3-2600 
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TURBINE-GENERATOR UNITS 
3 phase, 60 cycle 
6290 KVA G.E. condens., 5 stage, 2300/4000 
volts, 200# pressure, 600° 3600 RPM. 
3000 KVA G.E., non-cond. Automatic Extraction, 
13,800 volts, 600% P.S.1., 750°TT 150# 
extraction and 25 gauge back. 
3125 KVA G.E. condens. 130 P.S.1. 550 volts. 
3125 KVA G.E. condensing 175/200 P.S.I. 2300 
volt, 500°TT, 3600 RPM complete. 
1875 KVA G.E. non 50% p 
30% gauge a goo cod for maximum 
2604, 650°TT, 480 volts, 3600 RPM. 
1563 KVA G.E. non-condensing 250 P.S.J. 25¢ 
gauge back, 2400 volts, 3600 RPM. 
1563 KVA G.E. condensing 250 P.S.1. 2300 
) volts, 3600 RPM complete. 
1560 KVA Allis condens. bleeder, 180-200 P.S.1. 
extraction 25,000# per hour, 240 volts. 
1500 KVA Allis non-condensing 150 P.S.I. 107 
gauge back 240/480 volts. 
937 KVA Allis non-condensing 125 P.S.I. 10% 
Li gauge back 480 volts. 
$25 KVA G.E. non-condensing ie? Sas. 154 
gauge back, 480 volts, 3600 Ri 
625 KVA W i 1se/2008 
pressure, 2360 volt, 3600 RPM complete. 
625 KVA G.E. non d 1502 p 
1S back, 2300 volts, 3600 RPM complete. 
375 KVA (4) G.E. d 400+ p ‘ 
480/600/2300/4150 volts complete. 
100 KVA Westg. non-condensing 125 to 150 
lbs. pressure, 10% gauge back, 2400 volts. 


TURBINE-GENERATOR UNITS 
Direct Current 

400 KW (2) 240 volts direct current Crocker- 
Wheeler Worthington 440 libs. condens. 

150 EW (2) 3 wire, 250 wolts, 225/250 psi, 
Westinghouse-Worthington condensing. 

75 KW Allis-Chalmers-Terry, 125 volts, 2400 
RPM, 150 Ibs. d i 

60 KW (3) new Westinghcuse 120 volt, 200% 
pressure, condensing. 


SYNCHRONOUS MOTORS 
3 phase, 60 cycle 
‘ 5000 KVA Westghse. 4000 volt, 720 RPM 
synchronous condenser complete. 
900 HP Allis, 2200 volts, i150 RPM. 
750 HP G.E. 2300 volt, 720 RPM. 
300 HP 80% P.F. G.E., 2300 volts, 720 RPM. 

































Gunvaite Your Own Power With “UTILITIES 
APPROVED” 
EQUIPMENT 





= 


MOTOR GENERATOR SETS 


Greater Values—Prompt Delivery 
STRICTLY UTILITY, EFFICIENT 


WESTINGHOUSE 
CONDENSING STEAM 


—" TURBO-GENERATOR UNIT 


TURBINE 


1500 KW, 250 P.S.1., 150° 8.H. 28 inch vacuum di- 
rect connected to: 


ALTERNATING CURRENT GENERATOR 


1875 EVA, 1500 KW, 80% P.F. 3 phase, 60 rete. 
2400 volt 451 Amp. and 





penne nonenll 


2700 square foot Westingh d 








condensing auxiliaries, piping, “valves du 
exciter sets, switchboard pan 


and instruments. 
EXCELLENT pesca 





500 KW General Electric 600 volt DC, direct 
connected fo 710 HP, 3 phase, $0 cycle, 
2300 volt, 720 RPM synchronous motor. 

400 KW General Electric 275 wolt DC, direct 
connected to 710 HP, 3 phase, 60 cycle, 
2300 volts, 720 RPM synchronous motor. 

300 EW Allis-Chalmers, 250 volt DC generator 
direct connected to a 430 HP Allis- 
Chalmers, 3 phase, 60 cycle, 440 volt, 
1200 RPM synchronous motor. 

150 KW G.E., 125 volt direct current generator 
direct connected 225 HP, 3 phase 60 cycle, 
220 volt, 1200 RPM synchronous motor 
complete. 

62% KVA mn 3 phase, 60 cycle, 2300 volt, 
1206 RB direct d 75 
HP, 18 volt DC motor. 


STEAM ENGINE-GENERATOR 
UNITS 


Direct Current 

400 KW G.E. 240 volts, 360 RPM generator 
connected Skinner Unaflow vertical en- 
gine, 150 Ibs., 10 Ibs. gauge back. 

275 KW Westinghouse 250 volt, generator 
connecte@ Ames vertical Unaflow engine. 

250 EW (2) G.E. 250 volts generators con- 
nected Skinner Unaflow Enginos. 

200 EW. G.E. 125 volt, 200 RPM generator 
connected Skinner Unaflow engine. 

100 KW Burke $-wire, 250 wolt generator con- 
nected Skinner Unaflow engine. 

30 KW (2) G.E. 125 volts, 425 RPM generators 
each direct connected G.E. vertical en- 





gine 125 P.S.1. 
STEAM ENGINE-GENERATOR 
UNITS 


Alternating Current—3 Phase, 60 Cycle 


730 EVA G.E. 2300/4860 volt, 150 RPM genera- 
tor, connected Skinner Horizontal Uaaflow 
oon condenatag cagine 


625 


500 


375 


175 


KVA Westge. 240 volts generator con- 
nected Skinner Unaflow Engine. 

KVA G.E. 2300 volts generator connected 
Skinner Unaflow Engine. 


500 KVA G.E. 240 volt, 360 RPM generator 


connected Skinner Vert. Unaflow engine. 
EVA G.E. 2300/440 volts, generator con- 
nected 23x24" Skinner Horizontal Una- 
flow. Engine 120 P.S.I. 

EVA G.E. 240 volt generator connected 
Skinner Unaflow Engine. 


DIESEL ENGINES 


900 HP (10) General Motors, Model 12-567 


ATL, 12 cylinders, 744 RPM Diesels. 


1200 HP (4) Fairbanks-Morse, 8 cylinders, op- 


posed piston, 720 RPM Diesel engines. 








DECEMBER BARGAINS 


1—New 8400 sq. ft. Ingersoll-Rand Hori- 
zontal surface condenser, 

1—4400 sq. ft. Worthington surface con- 
denser. 


ae > EW, 250/375 volt, 720 RPM Elliott 

current generators direct con- 

cae 1200 HP, 8 cylinders Model 

#38DBY4 opposed piston, 720 RPM Fair- 
banks-Morse Diesel Engines. 


1—5425 GPM, 70 foot head Worthington 
Centrifugal pump direct connected to 
125 HP G.E. Type MT-547, 3 phase 60 
cycle, 2200 volt, 1750 RPM G.E. slip 
ring motor. 


2—1000 GPM, 1270 foot head, 4-stage, Mor- 
ris Machine Works pumps each direct 
connected to a 417 HP, 3-stage, Form 
D-54, 3100 RPM 390% pressure non-con- 
densing G.E. steam turbine. 





UTILITIES MACHINERY CORP. 


1965 EAST Sth STREET * CLEVELAND. 14, OHIO « | Long Distance 422 
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SEARCHLIGHT SECTION 





2500 KVA ALLIS CHALMERS CONDENSING TURBO UNIT 


2000 KW 80% P.F. 2500 KVA Allis Chalmers Generator, 
3 phase 60 cycle 4160/2300/600/480 volts, direct con- 
nected to 2000 KW Allis Chalmers condensing turbine, 400% 
steam pressure, 650° TT, 3600 RPM. 


Equipped with direct connected exciter, surface condenser 
and auxiliaries. 


This unit is designed for high efficiency. The full load steam 
consumption is approximately 114 steam per KW hour. 


New 1933—Excellent Condition—Can be shown in operation 


POWER PLANT MACHINERY 





750 KVA SKINNER NON-CONDENSING UNIFLOW UNIT 


750 KVA Westinghouse generator, 3 phase 60 cycle 2300/- 
600 /480/240 volts, direct connected to Skinner Universal 
Uniflow non-condensing engine, 150% steam pressure, 5¢ 
back pressure, 150 RPM. 


Equipped with belt driven exciter, and rheostats. 


New 1930—Excellent Condition 


Wire or phone for further details and prices. 





UNION COMMERCE BLDG. 





INTERNATIONAL POWER MACHINERY CO. J 


Telephone: MAin 9514 CLEVELAND 14, OHIO 








DIESEL ENGINES 


MODEL 


: 


























Modern Equipment 


TURBO-GENERATORS—A.C. 


1—1000 KW AIL Chalmers —" 3600 
RPM. cond., 140% steam 
2—250 KW G.E. type ATl 360/450, 1200 





1500 HP 525 V DC 600 RPM Whse. 
667 HP 374 V DC 1300 RPM Elliott. 
444 HP 250 V DC 900 RPM Elliott. 
222 HP 230 V DC 3050 RPM Whse. 

15 HP 120 V DC 500 RPM Diehl 





Ask for our 


CATALOG 


RPM CYCLE YEAR ent onal. 
1800 General Motors 16- 900 4 1943 ball J 
1800 F aie! Cae oe 3808140? 720 2 1944 ~ sae 3/60/450, 1200 
1600 re Motors 16-278A 720 2 1944 6—200 KW G.E. type ATB 3/60/450, 1200 
1200 Motors Lares Rs. : of RPM cond. and non cond. 
"S00 Motors 1D Se7ATL 730 A ee 4, «= 2-132 KW GE. type ATB 3/60/4S0, 1200 
900 6051 Quads 650 2 1943 RPM, cond. 
300 Paltbanks Morse 305)? 200 : isa 
225 r 1 2100 2 1943 BLOWERS—AIR PUMPS 
150 Superior GDB-8 1200 4 1942/44 
90 Hercules 1800 7 1943 8—Blowers. Roots Connersville, size 
DIESEL GENERATOR SETS 16x18, serial No. 14862, capacity 5000 
200 KW = 3/60/450 +—«:1200 RPM_—— General Motors 8-268A 1943 | Rebuilt CFM against 6 Ib. sq, in. ge. pressure 
AC ito kw 3604801200 RPM © General Motors 3-268A 1943 | 1948 penn —— a 47 =~ 
DC wr my ae ee oo =e 2200 (mfd. 1942). Also available: 1 
ir otors ot “ y 
390 KW 120/240 += 1200 RPM_— General Motors 8268A 1944 R.C. Blower. size 20x23 with 350 HP 
1o0 KW 120/240, «1200 RPM Supericr Gpee —sisaavaa motor. 
ui rior 
100 KW 120/240 1200 RPM General Motors 3-268A 1943/44 1—Air Pump. Ingersoll Rand. type FS546. 
60 KW 120V 1200 RPM Buda 909 1942 5500 CFM. discharge press. 24.22 abs.. 
10 Kw 120V 1200 RPM = Hercules DOOD 1943 intake oress. 20.61 abs., with 125 HP 
MOTORS—D.C. motor 3/60/2300 (mid. 1942). 


1—Air Pump. Ingersoll Rand, type FS548, 
6690 CFM. discharge press. 20.86 
abs., intake press. 17.10 abs., with 
150 HP motor 3/60/2300 (mfd. 1942). 

1—Blower, Buffalo, size 60, type R. with 
150 HP motor 3/60/2200. 














WRITE OR CALL 
FOR DETAILS 31 Nassau Street 


Tel. 











HUGO NEU CORPORATION 


REctor 2-1334 








ARRANGE FOR 


New York 5, N. Y. INSPECTION 
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AVA E FO 
AMEDLATE GULDGERY ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


FROM STOCK MOTORS—GENERATORS—-MG . SETS—TRANSFORMERS—CONTROLS 


p POWER PLANT _ PROMPT SHIPMENT — PARTIAL LISTING 





SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
VARIABLE VOLTAGE DRIVES aretally, Enclosed Far Cooled, Bail Bearing 
‘ EQUIPMENT 40 HP Reliance Variable Voltage Drives, each Vol ‘Make va 
ft: 8 + 22 : 
i—40 KW . Induction M-G Set, with , 17h JA-2 
S two auxiliary 5 KW aires so nk 
a HP 400/1500 RPM rame 
STEAM ENGINE GENERATOR SETS vit, DC Motor vegeta 
2—575 KVA Skinner Unaflow—West. 240/480 V with fall magnetic rong = m= | op, 
1—575 KVA Allis-Chalmers Corliss—220/440 V and motor operated ela rheestat. 
1—375 KVA Ames Vertical 220/440 V. a SLIP RING ,MOTORS—3 | Ph., 6 $0 Cy. 
1—250 KVA Ridgeway four valve 2300 V -P. = eed $5 . ee 
1—187 KVA Ames Vertical 220/440 V 





i—156 KVA Ames Vertical 220/440 V 


STEAM TURBINE UNITS 
Complete 2000 KW Turbo-Generator Plant 
i—1500 KW G.E. condensing—3600 RPM 


RET 


Be 1—500 KW G.E. condensing—3600 RPM 


These units are of modern design, are 3 phase, 
60 cycle, 2300 V 


DIESEL GENERATING UNITS 


4 Diesel Generating Units, like new, 
a complete diesel power plant, 
twe 450, une 300, and one 150 HP Fairbanks- 
Morse model 32-E engine-generator units. En- 
gines are of all duplicate cylinder size, 2400/4160 

3 phase, 60 cycle. Late model Woodward 
Governors, pumps, cooling tower, ete. Operated 
only a short time. Available for immediate 
delivery. 

'—250 KVA—220/440 V. G.M ‘twin’ —NEW— 
not war surplus. 


BEESON 
ENGINEERING CO. 


1628 E. 7th St., Los Angeles 21, Cal. 
MUtual 9151 


noe 


MT. 
HV HI6A 
ARY-223C 


MT. 346 ; 


~e 










tt tt 


22 me NO me OD 


tot ee ee td mw 


t 











Compressors — Vacuum Pumps 
A Good Name to Go by 
AMERICAN 











tt Recconectable for 440 volts. 
All makes — All sizes avaliable 


American Air Compressor Corp. 





G. E. DYNAMOMETERS 


REBUILT — GUARANTEED 10 
» SAVE 40% TO 60% RADIAL — 2 STAGE 5 
CFM Press Make Model a. 
110 soo rR 40-4 stage 3 
284 128 IR 40 5 
140 WK 70 - 
170 WL 60 2 
» at 230 125 Sullivan WE 89 — 
7 t 7 
142 GE. KTP-567 
172 Gardner : 2300/4000 West 18-4-39D-12 
230 125 Denver WB 1 be reconnected for 440 volts. 
285 1 
1 
1 
1 
2 
1 








Cradle Type, with Control and Dial Sca 
Dell Ave. & 47th St. No. Bergen, N. J. 1150 : . , Write = Vy ——— a , 
230 vour ABs. SPEED, D. _c. <i ae” lmuataaee: ee 
o 2 on cD-6 100 25 1050/3600 TIA 
= H = Ibs. 1 Reliance i T sa ESS 
2—253 HP B & W Boilers 1932—250 Ib 1 450/1800 LE cn | “Valen GanANOR srs 
WP. Complete with Soot Blowers; super > 6400/1800 GE R 125 and 250 Volts dD. ¢ c 
: ee / a Writ iftea ions 
heaters. Detroit stokers, all fittings. : as ee aa ab ally lhe or Voits 4 Volts 
1 280/840 West. SK-13 Mm ont 7 1! 
1—300 KW 3 ph 60—2300 Volt General 0 600 con ett SK-93 12 
° 500/1500 GE. RF he 
Electric Turbo generator. Complete 1 se0/15es Rance m3 
} with switch board. Turbine speed 5000 ! 300/1200 
o R.P.M. Generator speed—1200 R.P.M. ! bag | 5aa/ises 
4 ‘a —_ 1 70 4090/1200 
' 2—Same as above—600 Volt DC. Initial 1 0/40°* 400 1600 
1 
pressure 200 Ibs. all 1932. 1 
1 
‘ 1—150 HP & 150 Ibs. Union Iron Works, : 
Universal, Self contained Boiler. Com- : anee/ase 
. . 1 2300/440 
plete with Electric Pump set. Heaters } aK.3 est? 136 250 2300440 
Te & National air oil Register & Burner. : mPC “ge We Ew, See V: Ons van 
% al. f mp, an Above Items Represent a Partial Listing Only. Your Inquiries Will Receive Our Prompt Attention. All 
" ma > se oy Pion —_ . Equipment is Located in Our Cleveland Warehouse. We Have Controls for Most items Listed. 
, reeching included. Bui : 


WARNER J. SHERB, INC. 38 fogs (omic) 4.13 °7 wie) -a.m lense) moron 


342 Madison Ave., New York, N. Y 4521 HAMILTON AVE. CLEVELAND 14, OHIO 
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MOTORS + GENERATORS - TRANSFORMERS 
































| MOTORS 700 KW M.G. SET NEW TRANSFORMERS 
pment 
3 PHASE—25 CYCLE— 2-850 KW Gen. Blect. Type MPC 250 volt, 120 RPM] " ry ine a thee 
220/440 VOLTS Generators will direct connect to 1000 HP Syn- AB Sl siete ; 
chronous Motor or will sell Generators separately. |¢—25 KVA Niagara O.1.8.C. 2400/240/480, 1 Phase, 
H.P. Make Type Frame RPM 60 cycle, with taps o ‘ canals Ph 
150 Gen. Meet 1K-17 36° 200 KW M.G. SET serageess &* er scar me paeiplpn aay 
130 Gen. Blect ele Slip Ring aoe 200 KW Westinghouse NEMA Frame sa 250 | 6—37% KVA Niagara 0.1.8.C. 2400/240/480, 1 Phase, 
150 = Allis Chalmers 1450 Volt DO, 1200 RPM, direct connected ‘ a . oo with taps S.C. 2400/120/240. 1 Phase 
150 Gen. Elect. KT = 557 1455 ] 300 HIP Westinghouse Synchronous motor 3 jao/208/1200 | ® tana 20/2 ase 
200 «Westinghouse cs 2200 volt 1500 RPM, A.C.—D.C. Panels—Like New s—50 KVA Niagara "0.1.8.C. 2400/240/480, 1 Phase, 
350 «Westinghouse cw Slip Bing 500 P , sat 60 cycle, with taps. 
600 Gen, Beet. MP Blip Ring $90 ae $15 VA Niagara 0.1.8.C. 2400/240/480, 1 Phase, 
’ - cycle, with taps 
600 © Westinghouse cs 490 SLIP RING MOTORS 0100 KVA Niagara 0.1.8.C. 2400/120/240, 1 Phase, 
cle, with taps 
INDUCTION HEATING oT 3 Phase—60 Cycle—220/440 Volts a4 Pay nad 0.1.8.C. 2400/240/480, 1 Phase, 
60 © 
Oe ae EVA General Bilectrie A.( 6—1 oR a? yo O.L.S.C. 2400/240/480, 1 Phase, 
Se es Gat” ais slabs” 8 |, mY Prams ey Mamet eee et otc. sworn. 1 Pe 
eye seria 2 3 pf A acare, ~ 00/100/240 *hase, 
GENERATOR EXCITER—I_ KW. wd Electric 2 6G. MT-308 1800 le, with ta 
v 30 Cr. Wh. 1800 3 250 VA thong 0.1.8.C. 2400/240/480, | Phase 
Generator, type BB, form BB, 125 cits. De 1800 3— 85 West. cw 585 oe aa, Gln tan 
Svat, © ange. Same SEEN. 3° GE MT-342 690 3-338 KVA Nia meare O.1.8.C. 2400/240/480, 1 Phase 
woven se RF ny" Seewte ag ye , -, 35 West. sue 60 eyele, with ta 
phase, eycle, 40 = West. CW-T48A 0 
vols, 18 i800 RPM, serial #5513638 40 GE MT-336 1200 TRANSFORMERS 
MOTOR EXCITER—S KW. General Blectrie Gener- 46GB. MT-523 1800 
ator, type EF. form EB, 125 volts, DC. 1809 RPM 50 ou MT-536 1200 —100 KVA Gen. Elect. Transformers. Type H Form 
24 amps. serial #1758730. 50 pS MT-537 1800 KF—2400/4160 volts primary 120/240 ae meee 
Motor and Generater are direct connected, bearing. an + ox a : m4 oy 450.00 each. Electrically ¢ ¥.0.F 
Mounted. en factory fabricated. base, with’ direct 60 «| West CW-853C 1800 2—50 KVA Gen. Bec. Transformers. Type H_ Form 
neeted exeiters 100 = West. cw 35 3 bearing K—1 Phase 60 Cycle 2300 Volts Primary 115/230 
3000 ae or Control is mounted in cubiele also containing | 3—100 on I form M 100 Serial No. 3154838 
300 HP Elee. asynchronous motor statring control ee et ag = ; = 3 Sr. eee Bag iw ony ae oy 
125 z ‘orm 3e ycle its mary 0 Volt 
6250 KVA TURBO-GENERATOR ae os os M-16 Teese tate Secondary. Serial No. 1214689-90-91 
3s ‘est. 2' 
1—6250 EVA Blect Jnit—Generator 3 Phase p+ 4 at ce .- ws 4 oo. PLATING GENERATOR 
Soe vele 23007 74160 Voit 3600 RPM ae This motor will remind satiatactortly to 3000 Amp. Hansen Van Winkle 6—12 volt. 400 RPM 
700 
200 HP sy SYNCHRONOUS MOTOR HORIZONTAL & DUPLEX FREQUENCY CHANGERS 
200 HP Bynch. Moter—New sree sfanee/ses 
RPM—1.0 PF Bngine type with M-G set for exci Compressor & Vacuum oe ropa’ = yoda ~ ag = eyele, 
th and 200 Gen. Elec. Sues J 
Syn. Deed Front Contrel Panel fr “ Pumps after Coolers, Filters as 
Cc 124 CHURCH ST. BUFFALO, N. Y. 
ERIE ELECTRIC CO., INC. CL 4758 











We Own and Offer from our 
PHILADELPHIA WAREHOUSE STOCK 


A.C. MOTORS 1—75 E.W. G.E. Turbo Set 125 Volt D.C. 1200 rpm 3 Stg. 125 
2—600 H.P. West. Synchronous 3/60/440/257 RPM New 1943 Lb. LS.P. 5 LB. B.P. 
1—400 H.P. G.E. Slipring Mt-418, 3/60/2300/450 rpm 3 bearing — K.V.A. West. Turbo Non-Cond. 360/220/3600 rpm 125 
1—350 H.P. G.E. Synchronous TS7653 3/60/440/900 rpm _ Sees Serine Gen eer 
1—315 HP. G.E. Syn. 3/60/220/440/2300 /720 rpm +8 EVA. “Se a bs pvt tenes 


2—250 H.P. West. Sq. Cg. CS 3/60/2300/1200 rpm _— ~ 
2—250 H.P. West. CS 3/60/440/1200 rpm wide 


1—150 H.P. EL. Mchy. 3/60/220/900 rpm 1—200 K.V.A. Al. Ch. 3/60/220/900 rpm 
2—100 H.P. West CS 3/60/440/1800 rpm 1-156 K.V.A. El. Mchy (NEW) Package Type 9/60/220/440/ 
: 1200 rp 
STEAM GNGUE-TURSO SETS “DIESEL & GASOLINE GENERATORS 
1—780 K.V.A. West. Non-Cond. Turbo Steel Case 3/60/2300/ 4—25 K.V.A. Le Roi Gasoline 1/60/110/220 
3600 rpm 1—37.5 K.V.A. International U21 Gasoline 3/60/220/440 
oo aan ene _ Lb. 750° T.T. 5—372 K.V.A. NEW Chrysler Diesel 3/50/220/380/1500 rpm 


1—62.5 K.V.A. Int 1 Diesel UD18. 3/60/ 
1—S00 K.V.A. West. Non-Cond. Turbo 3/60/220—150 Lb. LS.P. sane Cae & ww ae 


rpm 
0/15 Lb. B.P. 1—75 K.V.A. (New) Gen'l Motors 3/60/220/440 Diesel Unit 
1—375 K.V.A. G.E. Turbo Non-Cond. 3/60/2300/3600 rpm 175 1—113 K.V.A. Waukesha Diesel 3/60/220/440 Used 400 Hrs. 
Lb. 5 Lb. B.P. 1—150 K.V.A. Buffalo 8 Cyl. Gasoline Unit, 3/60/220/1200 
1—200 K.V.A. Ridgeway 4 Valve Engine Generator 3/60/220 rpm Used 150 Hrs. 


EVERYTHING FROM A PULLEY TO A POWERHOUSE 


THE O'BRIEN MACHINERY CO. 


T. M. REGISTERED U. &S. PATENT OFFICE 
Telephone: 


Ppememrmmmme PHILADELPHIA'S LARGEST MACHINERY DEALERS AND EXPORTERS So ae 












ao oe 





OBRIEN PHILA 
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BREW-WOLTMAN OFFERS 





TURBINE UNITS 


1—12500 KVA Al. Ch. Cond. 60 ey. 6900 V. 250-1. 
600 deg. Surface Condenser 

1—12500 KVA Al. Ch. Cond. 60 ey. 13800 V. 240-ib. 

i'— 9375 KVA Cond. 50 ey. 13800 V. 600-ib. 825 
deg. Surface condenser & boiler. NEW. 

i— 5000 KVA G. E. Non-C. 60 ey. 13200 V. 600-ib. 

2— 5000 KVA West. Cond. 60 cy. 13800 V. 240-Ib. 

2— 4500 KVA West. Cond. 60 ey. 6600 V. 200-ib. 

i— 3125 KVA Worthington Non-C. 60 ey. 2300 V. 
150-200 ibs., 40-ibs. BP 

i— 1563 KVA G. E. Ext. 60 ey. 2300 V. 400-Ib. 
IP, 160-ibs. Ext. Cond. 

i— 1250 KVA DeLaval Non-C. 60 cy. 2300 V. 250-ibs. 

i— 1250 KVA Allis Cond. 60 cy. 2300 V. 150-200 Ibs. 

i— 940 KVA Elliott Cond. 60 cy. 480 V. 400-Ibs. 

i— 125 KVA West. Non-C. 60 ey. 240/480 V. 150- 

ibs., 5-ibs. BP. 

KW Allis Non-C. DC 125 V. Exciter Dual 

drive turbine & motor. 


BOILERS 


2—509 HP B. & W., 200-ib., 488 deg. 
2—500 HP Sterling 180-ib. Coal & Oil. 
2—253 HP B. & W. 225-ib. Bent tube. 
3—250 HP Titusville 125 ib. Fire box. 
2—200 HP Erie Economie 125-ib. Stokers 
i—160 HP Frost 200-ib. Return tubular. 


DIESEL ENGINE UNITS 


2—1600 HP Fair. Morse 60 cy. 2300 V. NEW gen 
2— 900 HP M.A.N. 2300 V. 60 cy. NEW 

i— 720 HP Amer. Loco. 240 V. DC 

i— 600 HP Fair. Morse 2400 V. 60 cy 

i— 400 HP DeLaVergne 2400 V. 60 cy. 

2— 240 HP Fair. Morse 2400 V. 60 ey. 


STEAM ENGINE UNITS 


i—1125 KVA Nordberg Unifiow, 480 V. 

i— 312 KVA Skinner Unifiow, 480 V. 

i— 250 KVA Ames Vertical Unifiow, 480 V. 

2— 187 KVA Ames Vertical Unifiow, 240/480 V. 


| 
~ 
a 





ROTARIES—60 CY. 


1—2929/3705 be Gen. Elec. 225/285 V 
} we a W Gen. Elec. 240/300 V 
2000 KW den. Elec. 600 V. 

i—1000 KW Westinghouse 600 V. 


MERCURY ARC RECTIFIERS 
2—4500 KW Multi Anode 600 V. OC 
2—3250 KW ignitron 650 V. DC 
i—1850 KW Ignitren 275 V. DC 


FREQUENCY CHANGERS 
\—12500 KVA G. E. 25/60 ey. 300 RP 


20— 200 HP 














i— 2 E. 25/ RP 
i— 1250 KVA West. 25/60 ey. 300 RPM 
S—60 CY. 2— 1000 KVA G. E. 25/60 cy. 300 RPM 
SYNCHRONOUS MOTOR i— 500 KVA Al. Ch. 25/60 cy. 300 RPM 
tems Me gee: re ar 
i— 600 HP G.E. 440 V. 360 RPM TRANSFORMER 0 CY. 
2— 500 HP E. M. 2200 V. 514 RPM 4,333 KVA West. 13200 
3— 400 HP E. M. 440 V. 600 RPM 12000 KVA @. E. 23900, 3 ph. 
i— 350 HP G. E. 440 V. 900 RPM 000 KVA West. 
2— 350 HP G.E. 2300 V. 257 RPM. 31000 KVA West. 
i— 300 HP G. E. 2300 V. 600 RPM i—puvo K 
i— 300 HP West. 2300 V. 900 RPM i—5000 KVA 3 ph. 
i— 200 HP G. E. 220 V. 600 RPM i—3000 KVA 3 ph 
&— $0 KvA 


75 KVA 
INDUCTION MOTORS—60 CY. S756 ava 
1—8000 HP Cr. Wh. 8/R 2200 V. 895 RPM 3—1000 KVA 
2— 450 HP West. 8/C 4150 V. 360 RPM i— 750 KVA 
i— 300 HP West. 8/R 2200 V. 1770 RPM 200 KVA 
i— 250 HP G. E. S/R 2200 V. 1800 RPM 3— 200 KVA 
i— 200 HP Cr. /C 2300 V. 900 RPM 3— 167 KVA 
i— 200 HP Cr. Wh. 8/C 2300 V. 720 RPM. NEW '—1500 KVA 
i— 200 HP G. E. S/R 2200 V. 435 RPM 3— 250 KVA 
i— 150 HP Cr. Wh. 8/C 440 V. 1800 RPM. NEW 3— 500 KVA 
'— 150 HP Cr. Wh. 8/C 440 V. 1200 RPM. NEW 20 KVA 
i— 150 HP Cr. Wh. 8/C 440 V. 900 RPM. NEW 12— 15 KVA 
i— 75 HP Al. Ch. S/C 440 V. 900 RPM 2—27'% KVA 
3— 75 HP Cr. Wh. 8/C 220/440 V. 1200 RPM 
OIL CIRCUIT BREAKERS 

MOTOR GENERATOR SETS i— 600 A 73 KV G. E. FHKO-139 Outdoor 

i— 400 A. 37 KV @. E. FHKO-136-CS Outdeor 

2—1500 KW West. 250 V. DC 60 ey. i— 400 A. 37 KV Condit FO-40-8 utdeer 

2—1000 KW G. E. 600 V. DC 60 ey j— 400 A. 37 KV West. G-1! Outdoor 

i— 750 KD G.E. 275 V. DC 60 ey 11200 A. 34.5 KV G.E. FKO-339-1000 Outdoor 

2— 300 KW G.E. 250 V. OC 60 ty 4—2000 A. 23 KV G.E. FKO-339-1000 Outdoor 

i— 75 KW Star 240 V. DC 60 ¢ '—1200 A. 25 KV G. E. FHKO-256 Outdoor 

i— 75 KW West. 125 V. OC 60 ty. 4— 600 A. 15 KV G. E. FHKO-13888 Outdoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


ERREW. WOL TMAN A CO. ENG. 


16) Church Street 





New York City, Zi WoOrth 4-1470 
* 





DIESEL GENERATOR SET! 


225 HP Busch Sulzer Model DF, 3 cyl., 4 
cycle, solid injection, 360 RPM. Direct 
connected 150 KW 3/60/2300 volt gen- 
erator with direct connected exciter, cir 
filter, muffler, etc. A modern unit in per- 
fect condition only $4000 f.0.b. St. Louis. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Lecast St. St. Louis 1, Me. 












































BOILERS 


10 to 1000 H. P 
NEW-USED 
RECONDITIONED 


Steam, Gas and Electric 
° Power Equipment 





























J. PARKER THOMPSON CO INC 


507. FIFTH AVE., NEW YORK CITY 
MURRAY HILL 7-6547-8-9 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBO-GENERATORS 


SEARCHLIGHT SECTION 











TURBO-GENERATORS 


(Continued) 
1— 125 KW 600 V Extrac. 


BOILERS 
2—40,000% 200+ 


2400 4160 V. 750° T.T. 230,000 425 
1—3500 KW 2300 V Cond. | 1— 100 KW 600 V Nonc. | } ens wp aso 
1—2500 KW 600 
1—2500 KW 2300 V Cond. TURBINE—Only 1— 550 HP 200+ 


1—1000 KW 480 V Extract 
1— 750 KW 600 V Extr. 


l—New 465 HP—3550 RPM 
900 PS: 


WATER-WHEEL 
GENERATORS 


2—250 KW Vert. 21’ Hd. 3 


ph. 60 cy—550 volts 


1— 487 HP 200+ 

1— 300 HP 200+ 

1— 200 HP 175+ 

6— 200 HP Sterling 1604 
2— 190 HP 1604 NEW 


AIR COMPRESSORS 


180 EW te TY Cond, | ENGINE GENERATORS | 18000 CFM 503 Motor 
a 600 KW 480 V Cond. 1—900 KW NEW Skinner 2—2000 CFM 100# Motor 
1—1700 CFM 100# Motor 
2—1299 CFM 100# Motor 
1—6000 CFM 5.1#¢ NEW 


1—5000 CFM 10+ 
Rotary Type Motor 


1— 600 KW 2300 V Cond. 
1— 500 KW 2300 V Cond. 
1— 250 KW 240 V Non-C. 


1— 160 KW 220 V Non-C. 
1— 150 KW 2300 V Non-C. 





Uniflow 2400/4160 volts 


—— KW 2300 V Unif. 
—400 KW 125 V Unif. 
i378 EW 2300 V Unif. 
1—168 KEW 220 V Unif. 
1—168 KW 550 V 





Write or wire for additional date and prints. 


A. LEE ELLIS C0., U.S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


The Buyers Must Be Satisfied—Always 
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SEARCHLIGHT SECTION 











DIESEL ENGINE 


2 BO ana 175 A.C. GENERATOR SETS 


K wo A K Vv A Several Now in Our Stock 
Send for Illustrated Free Bulletins 320,525 — today 
A FEW OTHER DIESEL POWER UNITS IN OUR STOCK: 
—Hamiltons, 1600-HP., 720-RPM., with West. Reversing Reduction Gears: SAME AS NEW: 15— 
Baldwin-Westinghouse 300-KW. DC., 240-v., 400 RPM.: 4—GM. Model 3-268-A, 100-KW. 4—FM. 
O.P. 1200-HP.. 720-RPM.. Engines. 8-cyl. Nearly New. AND MANY OTHERS. Write Us. Stating 
Your Requirements. 





Always get 


Our stock is large 
and includes 


Charles Weaver's 
prices before 


almost anything buying 
wanted in Diesel m Z 
ey will save you 
= THOUSANDS OF 
DOLLARS 

Send for 

DIESEL BULLETINS Same on Turbine- 
320, 525 Generators and 


Boilers 


Cut shows Fairbanks-Morse 1600-HP.. Opposed Piston Engine. direct connected to a NEW 
1250-EVA., 3/60/ '2300/4160-v. AC. Generator. 

These hi are sp ted for ALL Stationary and Marine Installations. Many Munici- 
pals are now operating 


TURBO. pees aes We Carry one of the largest stocks in the USA. New and Used. 


CHARLES WEAVER OUR SLOGAN 


Good Equipment 
4145 PENOBSCOT BLDG. Immediate Deliveries 
DETROIT 26. MICH. 








Telephones 
Woodward 1-1340 
Woodward 1-1341 
Woodward 1-6038 











1—INGERSOLL - RAND CLASS 
XRE HEAVY DUTY TWO STAGE 
HORIZONTAL. DIRECT CON- 
NECTED MOTOR DRIVEN AIR 
COMPRESSOR. 


Cylinder size 18” x 11” x 12” bore; 
piston displacement 1055 CFM, 
actual delivery 895 CFM (at 100 Ibs 
discharge pressure); driven by 175 
HP—300 RPM synchronous motor. 


1—INGERSOLL - RAND CLASS 
PRE-2 STAGE HORIZONTAL 
DIRECT CONNECTED MOTOR 
DRIVEN AIR COMPRESSOR. 


Cylinder size 23” x 14” x 16” bore; 
piston displacement 1721 CFM, 
actual delivery 1470 CFM (at 100 
Ibs discharge pressure); driven by 
300 HP—synchronous motor. 


Right Prices 


USEO—LATE TYPE 





Both machines are completely equipped 
with tank, aftercooler, panel board and 
controls, motor generator, etc. 


MACHINERY & ELECTRIC MOTORS CO. 


844 W. LAKE ST. e CHICAGO 7, ILLINOIS 
TAylor 9-7500 


Still on original foundations and can 
be inspected under power. 
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POWER EQUIPMENT—READY T0 SHIP 











A.C. MOTORS—3 ve. Y. 
No H.P. Make Type Velts 
Pe 1 ny 2200 
1 NEW 2 syn 1200 220/440 
2 Vert 1200 2200 
2 1 1150 2200 
2 I 860 2200 
1 cs 900 2300/4000 
i Syn 1800 2200/550 
1 MS 1200 2.9/440 
1 Syn. 257 240/480 
l CO-956A 580 4000/2300 
1 150 Westg syn 600 220/440 
1 NEW 150 Blec. Mach. 720 4160/2300 
1 150 Westg 2300 
1 150 Westg 220 
150 Louls Allis x 220/440 
150 Westg cs 720 4000/2300 
125 Elee. Mach. Syn 164 220/440 
NEW 125 Elee. Mach. 585 bi 300 
125 G.E. 
125 
1 
12 
112 West. 
100 Reliance 
100 Westg. 


G.E. 

G.E. 

Allis Chal 
G.E. 

West, 
w 





& 
Armpur 
Loufs Allis 
G.E. 

5 Stanley 
75 Allis Chal. 
Westg 

5 GB. 
G.E. 

Elec. Mach 
> Louls Allis 
urke 

5 Louis Allis 
5 GE. 
tefe 5 — coy 
tefe 75 W 
60 Allts % hal 
60 G_E. 
60 Burke 
0 


60 Trlumph 
i 


~~ tse 


2 40 Westg 
1 40 Cr. Wh 











— BARGAINS 


Diesel Engine Ge: tor 
11—100 KW., 120/240 V.D.C. Delco Lg oa 

dir. con. to 130 nF, Model GBD-8, 7, 
, Superior Diesel Engines, hy on 
accessories. Practically new— 


440 V. A.C. 3 ph. 60 ey. 
. eon. to 150 HP. Superior 


D is sa ve 
= A a hag Vv. AS. 
e 


150 H 

Diese” ‘Model 3-268A. 3 ey 

2—75 kva. 220/440 V. AC. . 60 ey. Delco 

dir. eon. Cummins ——- 

3% kva. /440 Vv Ac. 3 ph. 60 ey. dir. 
Buda Diesel Engines 


























1—NEW 7% A 120/V. 3 ph. 60 cy. Wiscon- 
a GASOLINE 
10—3 kva. 120 V. single or 3 phase, 60 ey. 
Hobart A.C. Generators dir. con. te Her- 
cules GASOLINE ENGINES with panels 
SLIP RING MOTORS—3 ph. 60 cy. 
No. H.P. Make RPM Volts 
2 800 507 
1 200 1800 
1 150 1150 
1 125 Weat. C 860 
1 100 West. CW 720 
1 160 Triumph C-17 580 
1 75 G.E.I-M 720 
1 75 West. CW 1800 
1 60 West. CW 900 
1 60 GE 570 
1 60 Burke 1200 
1 4 G.E. 1M ane 220, 

4 West. CW 2200/220/440 
VARIABLE SPEED ‘MoTORS— 
230 V. D.C. 

No. H.P Make Type RPM 
1 200 Westg SK-210 500/2000 
2 200 Reliance 400/1200 
1 100 Westg 500/1000 
1 100 ‘Wests 600/1200 
1 75 Wests 1100/1800 
2 75 Westg 850/1700 
1 75 Werte 250/1000 
1 60 Westg 875/1750 
1 0 Westg 250/1000 
1 0 Wests 350/1050 
1 50 Wests 8506/1750 
1 40 Cr. Wh 500/1500 
1 20 Westg. 400/1600 





AXIAL FLOW VENTILATING FANS 

>—6000 cfm Sturtevant Bulletin 512389, 3° stat. 
jade, dir. con. 5/1.5 HP., 1765/1175 

440 v. 3 ph TEFC 





60 cy. West 


No. KVA. Make RPM 
1 new 250 Wests 1200 
1 New 200 West. on 
4 New 100 West. 200 
1 100 Elec. Mach ‘ea 
1 100 Westg 600 
1 75 Elec. Mach. 900 
10 New 37% West. 900 
ll New 25 We 900 


A. C. GENERATORS—3 ph. 60 cy. 





Bt. 
(single Phase) 


MOTOR _—. SETS— 
25 


0 V.D.C. 
Motors 220/440 volt or 2200 voit 
3 phese, 60 cycle 


No. Kw al RPM 
3 250 Westinghouse 1200 
1 200 Westinghouse 720 
2 200 Westinghouse 1200 
1 100 Westinghouse 700 
1 100 Genera! Electric 900 
1 100 Westinghouse 600 
1 100 General Electric 1800 
1 100 liance 580 
1 100 1200 
2 90 Westinghouse 680 
4 7 Westinghouse 720 
1 1 Westinghouse 1200 
1 60 Westinghouse 1200 
1 NEW 50 General Electric 1800 
3 40 Westinghouse 980 
2 30 Westinghouse 720 
125 V. DC M.G. Sets 
1—100 kw. -~ 3 ae y. 900 rpm, 220/440 ¥. 3 ph. 
60 ev. AC é 
1—75 kw. West. "has v. 1200 rpm. 220/440 v. 3 ph. 
60 cy. Syn. 
ENGINE GENERATOR SETS 
1—125 kva. 220/440 ». 3 ph. 60 cy. 257 rpm. Erie 


1 


Ball STBAM. 
125 kva. G.E. 220/440 v. 3 
con. Skinner UNIFLOW Engin 


BRAND NEW TURBO SET 


ph. 60 cy., dir 
e. 


—. Steam Turbine consisting of 200 kw., 


rt tag Noe 3 ph. 60 cy. 1200 rpm., 80% P.F. 
> rator—40 kw., 120 v. 1200 rpm., D.C. 
Exciter ond "Wests. Reduction Gear.—Non-cond. 





SPECIAL BARGAIN 
AIR COMPRESSOR 


6—240 CFM bg age ate 8 ng = 8 
eyl. vert., 150 _ pres ton., to 50 
HP. 20 2200 

West Slip Ring Motors. 

Can furnish D.C. Motors or Oil or Gaso- 

line Engines if desired. 











WRITE, WIRE OR PHONE YOUR ‘ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 








500 KVA, 150 RPM Westinghouse, 
2400 volt, 3 phase, 60 cycle Gen- 
erator. Direct connected to 25 x 32 
Chuse non-releasing Corliss engine. 
150 RPM with pedestal bearing, fly 
wheel inertia governor, new cylin- 
der and valves and accessories. 


PORTER ELECTRIC 
COMPANY, INC. 


116 Third Ave. No. 
MINNEAPOLIS 1, MINNESOTA 








asme — BOILERS — nat'l. b'd. 


2—404 ELP. Springfield sectional, oi] 


1—250 H.P. Stirling, Core stoker 

2—500 H.P. Erie City, oil 

2—600 H_P. § 

a ep Stirling type, Spreader stoker 


a—72" j Suspended HRT, hand fired 
H. P. BREARLEY 
34-23—9ist Street, Jackson Heights, N. Y. 














EQUIPMENT 


2—72x18 & 78x20 Code HRT Boilers 
1—30 HP Kewanee Code 125+ Boiler 
1—650 & 4000 KW Turbo—Gen. Sets 


1—300 KW, 250 V. Dir. Cur. Eng. Gen. 
1—20"x42" Corliss Engine—Rebuilt “ 


H. & P., 6719 Etzel, St. Louis 14, Mo. 














Co. 


Yarrow 3 Drum Bent 
Tube 


Max. Steam per hr. 
65.000 Ib. 


Normal 55,000 lb. 
Working Pressure 225 





P.S.I. 

Test Pressure 387 
P.S.1. 

Heating Surface 6256 
Sq. Ft. 











NUMEROUS OTHER ITEMS 
ARE AVAILABLE FOR 
INDUSTRIAL USE 





Nee 


NeorTHERN BOILERS 


at 


REDUCED PRICES 


IMMEDIATE DELIVERY 


Cleaver Brooks 

Fire Tube Marine Package Type 60 H.P. 
100 lb. Max. Working Pressure 

2.000 lb. Steam per hr. at 35 lb. pressure 
Wickes Water Tube, 3 Drum 

55.000 lb. Steam per hr. normal 

65,000 lb. Steam per hr. max. 

628 HP. 

Working Pressure, 250 b. 

Babcock & Wilcox Water Tube Boilers 
22,500 lb: Steam per hr. 

Working Pressure 250 P.S.I. 

Heating Surface 4874 Sq. Ft. 


MILNOR & BLEIGH STS. «+ 
Phone MAyfair 4-1400 


PHILA. 35, PA. 
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Squirrel Cage Motors—3 Phase H.P. Make Type H.P. Make 
Make Type Speed 220 G. » as ‘ “— 125 G z 
3 cF55 200 G.E ATI-6304D 257 1u0 GE 
oe myeee — 150 GE. TS-7641 720 73 Al Ch 
GE Ik b+ 145(3) West 6C1238 1200 60 GE. 
West. CS-856C 900 182) GE TS9. 1200 60 G.EB. 
Century SCNSSSW 1200 15 ok ATI-PC See ~ o 
vest. cs lsu 
GE KTS478 1800 Squirrel Cage Motors—2 Phase 
G.B K54 1200 50(4) cs 1200 
Century SCN5siW 1200 40 cs 1200 
eS K546 1200 30 cs 720 
IK 600 25 M. Hi2B 900 
a Ch. 720 25 " cs 750 
vest. CS762C 900 
BE. KTP543 1800 3 Phase—25 Cycle—Motors 
Cr Wh. CW35R 1800 200 GE IM 720 
Wert. oe 3600 150 West. HF 60 
Li 450 150 G 720 L Ch. 
A SF Ik 514 100 G.E. IM 485 AL Ch. 
u 3. IK 600 100 6.8 MTC5353 750 AL Ch. 
15 Fair. M. BH24A 600 100 Lincoln 75 al Ch. 
m2) GE KT556 72 100 West. CS (Gear Hd.) 900 
753) G.E. IK 20 15 GB 
7 West. cs 720 75 GE. 750 
7316) ee IK a» 900 75 West CW-773C 750 
HY . KT352 900 50 Century SC50 750 
75 oe as 900 50 Burke N-505S 1500 150(3) Cr. Wh. 
73(2) GE KT347 1200 40(2) GE MTC-5333 750 150 G.E. 
™ i. FPAN5S05 1200 135 Burke 
is 4 - 
75 Diehl 18178 1200 Slip Ring Motors—3 Phase io Ge 
75(2) AL Ch AR 1800 450 West v a 500 100 Elec. 
Synchronous Motors—3 Phase 4 on oe goo a we 
50 G.E. ATI 600 150 AL Ch, ANY 600 62%4 (3) West. 
00 Gk Ts-974T 720 150 Fair M. HV-Z20C 1300 6012) GE 








ae EMPIRE 


FOR THE BEST 


NEW AND REBUILT ELECTRIC POWER 






ARY-220C 
RY 


nae 220C 


PARTIAL List “ONLY 
230 Volt—DC—Motors 


83H_ (TEFC) 
CDP125 
WAM-15 
HHL 
CDM1239¥ 
108M 


CDM-95 





EQUIPMENT 


Speed Make Type Speed 
600 pool G.E. CO-2007 470 
1s00 50 West CK9 uu 
600 50 West SK220 94/170 
600 50 iE RLC204 =—500/1500 
900 50(12) Burke WaAé6s 1450 
720/240 40 Cr. Wh. 50H 750/1000 
450 40(4) Cr. Wh. EH-M 1800 
720 40 Century DN454 1800 
720 35 G.EB. RLC ee 
900 30 Reliance 31 + 400/1600 
K Ch EB _— 
PARTIAL ust ONL 
1800 115 eens 





$00 | 100 GE. CDMI242Y 1200 
1200 80 Cr. Wh. CMC-50H 1200 
= 65 3. E. CDM-1135Z 1200 
720 60 Cr. Wh. CMC125H 240/300 
900 25 GE. RC3IB 1200 
$00 15 West. CK? 850 
poe 15 West SK83 1200 
1200 15 GE RC29A4 75 
- 15 Elec. U53 1750 
Specialty 

15(2) West 1750 

4/17 G.E 1650/2100 
900 10 GE. 850 
1800 10 GE 3150 
1200 10 West. SK70L 750 
1750 PARTIAL LIST ONLY 
2 
1200 SPECIAL 

A.C. and 0.C. NEW MOTORS avail- 
575 able at tremendous savings. Large in- 
1750 ventory. immediate Delivery. Ask for 
1800 our list. 











87-93 JAY STREET PHONE MAIN 4-5900 


EMPIRE ELECTRIC COMPANY, INC. 


BROOKLYN 1, NEW YORK 








Modo 








HAS BEEN REBUILT ...BY EXPERTS 
fhe py CAGE HP Make Type Speed 
3 Toimer ¢cy.—220 or 440 V. l 125 Fair. Morse T Abov )(PF1.0) 900 
Other voltage as noted) = } 1900 
Qu. HP Type Speed 1 150 West. cw “ 450 
1 50 — . I (2200 V 900 l 200 G.E. PRC (.8 PF 400 
2 60 ALCh 900 0.C.—230 Volt 
1 60 «GE. KT 1800 (Other voltage as noted) 
4 60 G.E. KT (2200 V 1200 ! SK 5 
i 60 Reliance AA 900 20 CD 1341 500/2000 
1 75 a KT 1250 0 r 2700 
1 100 GE. KT (2200 V 900 1 50 SK (115 V.) 500 
4 100 G.E K (TEFCBE 1200 1 60 SK (115 V.) 500/1500 
1 116 G.E. KTP 1800 I 75 Kill 700 
1 120 G.E FT 3600 1 100 SK 850 
3 125 Cr. Wh. 126Q 450 1 100 CM 600 
8 125 AL Ch, AR 450 1 130 CMC (550 V.) 1200 
2 150 Al. Ch. 750 1 150 SK 850 
1 250 G.EB -17 900 1 180 cmc 450 
1 25 G.E. KF (Vert 3600 «2 200 TLC-74 1350/4000 
SUP RING—SYNCHRONOUS pays ETS 
.—220 or 440 V. i 4 a “ae v re ) RPM 
i— 60 KW ¢ 44 ») RPM 
Other tage as noted) 2— 75 KW Vv pe-ii0 VAC 
1 720 1200 RPM 
i 600 100 KW 250 V DC—220 V AC 
1 700 1200 RPM 
1 1200 oo KW 250/275 V DC—440 V AC 
1 400 on RPN 
1 520 1 05 KW Centur 70 V DC -440 V AC 
1 800 12a) RPM 
1 600 10 KW Gt 250/275 V DC—440 V' AC 
1 450 ann RPM 
1 1800 ALSO 4000 motors other than listed from | HP 
1 90C te 200 HP 














7THEIR ELECTRICAL CONSTRUCTIONS, 


a bgt 
1—4000 5000 KVA. Turbo Soonns ng Unit, 
365 PRESSURE. 30 F. SU ERHEAT, ye 
extraction at 502 gauge. a Surface Con 
jenser. Generator 3 phase, 60 Cycle, 600 Volts 
Speed 3600 RPM. Direct connected Exciter, and 
Motor Generator Exciter Set 


TRANSFORMERS, ALL 0.1.S.C., 
OUT-DOOR TYPE 
1—5000 KVA., Gen. Elec. Type HT, Form DH, 
ph., 60 cy., 33000 vs. prim. with 4—2%% 

taps below—2300/4600 Delta and 4000Y¥ vs. secy 

i—5000 KVA., Westgh. Type SL, 3 ph, 60 cy., 
34500/ 33) 340/32 775/31915/31050 vs. prim to 
13750 va. secy. 

i—4000 KVA., Moloney 3 ph., 60 cy., 13200/26400- 
2400 volts 

4—3333 KVA., G.E., pe H, Form VD, 1 ph. 
60 ey., 25400/ ‘acsor™ .. prim.—6600 vs. secy. 
pe ged 7.12%. 

3—1667 G.E., 1 ph., 60 cy., 66000/62700/- 

59400 Se10d/s2808 to P19100/33000¥ vs 

3— 333 KVA., G.E., Type HS, Form WD., 1 ph., 
60 cy., 13200/1287 07125 540/12221/11880-—-2400/- 
4160Y 

3— 250 KVA., Westgh., 1 ph. 60 cy., 22000/- 
21450/20900/20350/19800—to 2300 vs 


ARCHER & BALOWIN, INC, 


75 West Ea pee ty York ~ & a ¥. 
—BOwling eresn 9-9275—927 

















203 NO. FOURTH ST. 


Hamilton Phone 4-8128 


The Wente Electric Co 
0 hi.) 




















DIESEL POWER PLANT 


1—200 KW, 400 RPM Buckeye 
1—100 KW, 400 RPM Buckeye 
Complete with switch gear and all acces- 


sories. GM Power Units for shovels, gravel 
plants, etc. 


Attractive prices. Immediate delivery. 


ROBERT L. NEISWANDER 
LIMA, OHIO 
Cable Address: OHIODIESEL 
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SEARCHLIGHT SECTIO 








MOTORS - M.6G. SETS -CONTROLS 


AT REDUCED PRICES! 


SLIP RING 


M-G SETS 





G.E. 600 KW M-G SET 
250 volts D.C., 900 RPM, 875 HP, TS, 80% 
P.F. Syn. Motor. Complete with control 
Can furnish for any A.C. voltage 





oc AC 

KW Volts ° Volts Mfg 
500 250 2200 c-wW 
400 125/250 2300 Ideal 
300 250 2200 G.E. 
300 125/250 2300 Allis 
200 250 2200 Whse 
200 125/250 2200 G.E. 
150 250 440 GE 
125 250 440 Whse 
100 250 440 G.E 

75 250 440 c-W 

60 250 220 GE 

50 250 440 Whse 


SYNCHRONOUS 


HP RPM Volts Mfg Type 
800 150 440 GE 80% 
650 138 2200 Whse Engine 
600 450 2200 G.E 80% 
500 514 440 E-M 100% 
500 600 2200 E-M 100% 
400 900 2300 Whse 80% 
400 720 440 GE 80% 
600 GE 


P.O. BOX 55 








NEW DIRECT CURRENT 








230 VOLTS 
Drip proof — ball bearing 
Qu. HP RPM Mfg Frame 

5 250 1750 A-C 149 

2 75 F-M 

1 75 400/1200 Rel 651-T 

5 30 850/1700 Rel 230-T 

1 10 575/2300 L-A 4051 

3 10 50 Rel. 34-T 

5 1% 575/2300 G.E 77-CD 
15 5 850/1700 G.E 66-CD 

3 3 690/2660 GE 284 

Reconditioned and g teed 
230 VOLTS D.C 
HP RPM Mfg Brg 

50 400/1200 E-D Ball 
200 300/900 Whse. 

00 400/1200 Rel Ball 
150 350/1200 Whse Pp 
150 300/1050 c-W Ball 
125 /1200 G.E. Sty. 
125 300/900 Rel Vv. 

600/1500 Rel Ball 
100 /1500 c-w Ball 
100 475/1350 E-D 

75 500/1500 c-w Ball 

60 400/1200 Whse. Siv. 

50 350/1050 Whse. Ball 








NEW SLIP RING CONTROLS 
15—250 HP 440/3/60 Fully Magnetic, Re- 
versing, 7 steps acceleration, Allis-Chal- 
mers, with air ckt. brkr. Open or enclosed. 








AKRON 9, OHIO 











GENERATOR SETS 
100 KW 200 KW 


General Motors Diesel ——, 8 evi. 
Model 8-268A, 6%” bore x 7” stroke. Dire: 
conn. to: 200 K WESTING HOUSE 
ALTERNATORS, 3 seam, 60 cy., 440 V., 
including switchboards. 
ALSO—COMPLETELY REBUILT 
3 ner General Motors Diesel Engine 
Sets Direct Conn. to: 100 KW CENTURY 
ALTERNATORS, 3 phase, 60 cy., 440 Volt, 
Inc. switchboards. 
OTHER SIZES IN STOCK FROM 10 to 
1000 KW. Ready for immediate shipment. 


ALJOHN DIESEL CO., Inc. 
904 Pacific St. Brooklyn 16, N. Y. 
Sterling 3-6515 








= 





HOT GAS EXHAUSTERS 


NEW GARDEN CITY size 70 

for temperatures to 1600° F. 
43” impellers, 30” intake, 21x30" dis- 
charge, Air Cooled Shafts, Anti-Friction 
Bearings, Alloy Stee! Impellers and Hous- 
ings, 8 Bladed Open Paddie Wheel Im- 
pellers. 

Can alse be used for moving dust, 

material, etc. 
VERY ATTRACTIVE PRICES 


KODY ENGINEERING CO. 
Box 765 Trenton 5, N. J. 


DIESEL, GENERATOR PLANTS 


COMPLETE WITH SWITCHBOARDS 


1000 KW to 100 KW 
STATIONARY and PORTABLE 
AT GREATLY REDUCED PRICES 

NEW UNIT GUARANTEE 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


Tel. NE vada 6-2808 
Cable Address HEMCOY 


1412 Se. Alamede Street 
Compton, Calif. 














CONSULT US FOR 


Diesel a 2 2 Steam Generators, 


POWERITE CORPORATION 
140 Cedar St. New York 6, N. Y. 
Dept. 105 BA 7-8199 





STEEL STORAGE TANKS 


2—1000 & 2—10,000 Bbl. New Vertical 
6—74,000, 55,000 & 37,500 Bbl. Vert. 
8—25,000 Gal. Cap. Horizontal 


6—10,000 & 12,000 & 16,000 Gal. 5%” Shell 
20—10,000 Gal. Cap. 60 Ibs. Press. Test 


L. M. STANHOPE, Rosemont, Penna. 
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RING MOTORS 3-Ph., 60 Cy. AIR COMPRESSOR UNIT ne c. MOTORS 
Make Speed || |—i3" and 8” by {0 Worthington FEATHER- lime 
30 : VALVE, 305 rom, 110 Bs. ga. qoter-driven. 200 23 (2 new Cr. Wh 
CIRCUIT BREAKERS + 8 ee) or we 
66 . 3 pole, 600 v., air > . 


2—2000 amp 
2—1600 amp. ITE, 3 Fe air 
2—1200 ampere, Whse., 5 pole, 600 ¥., air 








. 7 3 yhse. SK 
SURE CASE UOTORS MOTOR GENERATOR SETS 


A+ 2 Le 9 l—3 w, 1200 rpm, 250 v., G.E., connected to 500 
\ 2500/ 440 ¥., synchronous 
rpm, 240 v., G.E., conn. to 250 hp, 
° squirrel cage 
240 v., Cr. Wh, in. to 225 hp, 


250/120 . G.E., to 175 
2300/44 . synchro us 
rtner, 1200 rpm, connected to 
0/440 v., synchronous 
1200 rpm, G.E. conn. two 120 by 
syn. motor. 


TRANSFORMERS 60 Cy. 
—400 kva, G.E. 2300-230/115 
. Whouse, 2400/4160¥— o~ ese v., Inerte 
» G.E., 6900/13,800— 
» Whse. 2400—240/ 480" volts 
2400—-240/480 volt 
ploney, 4150/7200Y—12 7 240/480 v., NEW 
2400—240/480 ¥ 
2400- 240/12 20 v. 
215 


GENERATOR SETS => 


1 v., 
2 1200 rpm, 220 volt, Whse., geared to 7 l 600 pL ong v 
rpm, wW hse., non-cond steam turbine, 150 Ibs. pr. 1—250 kva, 20 rpm. 2500/ Vs 
unused 25 Kya, 120/208 ¥., 3 ph., 1200 rpm, genera- | 1—250 kva, 600 rpm, v, Gk 240/120 v., Pyranol 
gas engine 1—225 kva, 600 rpm, 22 . G.E 75 a, G.E., 2400 240/120 v 

210 kva, 1820 rpm, 440/220 volt, Westinghous ; ’ ° E., 480—240/120 v 

100 kya, 100 rpm, 440/220 volt, Westinghouse 


STEPHEN WALL™S C0: 


HARRY J. RICE ones 
458 SEVENTH ST HOBOKEN, N. J 


tor dir. conn. to Waukesha 6 cyl 




















Verticc! Hy7rc-electric Units 


POWER "PLANT EQUIPMENT 2-300, KVA 3 ph. 60 ey. 2300 v. 225 RPM 


eae Pty ph. 60 cy. 2300 v. 225 RPM 
1 650 Casey Hedges Cross Drum 225 PSI Boiler I-25 EW 5 oh. 60 cy. 2000 v. 100 RPM 
1 560 H.P. Vogt Class ML 200 PSI Boiler iiss Wd oh 60 = 
i—144 KW 3 ph. 60 cy. 550 v RPM 


3509 H.P.B& W Type ) 4 450 PSI Boilers a0 kw ph. 60 cy. 2300 v. 300 RPM 
1 340 H.P. Vogt 200 PSI Oil Fired Boiler KW Vert. unit complete fer 50° hd. 


2—600 KW units horiz. for 50 


zonta d d 
1 216 H.P. Vogt 160 PSI Boiler ee pee 
Quarters for god hydroelectric units. “For full 


1 100 H.P. Nagel L.F.T. 125 PSI Boiler Sees eee , 
T S iATES 
1 40 HLP. Leffel Scotch Marine 125 PSI Boiler we © MONSON, MASS. 
Complete Descriptions & Quotations 


WIRE WRITE PHONE IMMEDIATELY AVAILABLE 
Ncw—Unused—Unerected—Complete 
FLETCHER SALES COMPANY Babcock & Wilcox Water Tube Boilers 


1—600 P.S.1. 740° F. Superheat 150,000 Ib 

629 FINCASTLE BLDG. LOUISVILLE 2, KENTUCKY per hour maximum 110,000 Ib. per hour 
WABASH 6026 normal complete with oil burners 

1—600 P.S.1. 740° F. Superheat 115,000 Ib 

per hour maximum 85,000 Ib. per hour 


normal complete with oil burners 
SPECIAL TRANSFORMERS YOUR SPECIFICATIONS Also specialize in 
—— oe 


Diesel Generators—Turbo—Gencrators 




















NEW USED Write—Wire—Phone 
—— ARROW TRANSFORMER CO., INC. agen DEAN G. STRICKLER & ASSOCIATES 
AIR COOLED 1932 &. We land St., Philadelphia 34, Pa. REBUILT 1346 Conn. Ave., N.W., Washington, D. C. 
PHASE CHANGERS GArfield 5-0488 RECONDITIONED Dupont 3386 


























New and Used Equipment Available for FOR SALE 
POWER PLANTS, eae + TRANSMISSION LINES AND CONSTRUCTION 
Send for new list to 7 Panels—Modern G.E. Metal-clad 15 KV 
switch gear at approximately half price 
EBASCO SERVICES INCORPORATED ieee en — kg = by gna eobdensee 
se. Turbo unit and condenser 
APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. Two 2000 Gal. centrifugal pumps and mo- 
tors. 10,000 lbs/Hr. deaerating water 
= heater 
I-R Compressor 20,000 cim at 100% pressure 
PRICED FOR QUICK DISPOSAL FOR SALE ane age angry FT 4 a 
motor generator sets outpu 
: Hs Kw be —— 211250 80" Ret nen rite t -a*y an 600 HP 12-cylinder Hall Scott gas motor 
1 10 Ton Voss Ice Machine years old equipped with Ace Horizental Rotary Oi! 
All above steam driven. Can be seen at 135 Burner with high and low fame control. In ox ROOM 4200 


tent iti Pri $2,000.00. C: be in 
Central Park West (74 St) N. Y. City calent cond ee ‘eum 316 SOUTH LA SALLE ST. 
21-12 Broadway, N. Y. 23, N. Y. Phone TR 4.4075 615 East First Ave., Roselle, N. J. CHICAGO 4, ILL. 











M. RAPPAPORT CO., INC HUBENY BROTHERS, INC 
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6250 — G.E. TURBINE-GENERATOR 


A VERY HIGH GRADE MACHINE 


KVA 


TURBO-GENERATORS 
IN STOCK 
Any Capacity Desired 
from 25,000 KVA. to 
625-KVA. 


NEW (Never Erected) 
Units 
2-—5714-KVA. G.E. 600, 
750 FTT.: 12,500- 
KVA. G.E. 600#-750 
FTT. 1000 - KVA., 
, 4402. psi. 650 FTT. 


Ask for our Prices 


Above 6250-KVA., General Electric, Just Purchased, 
tion, Complete, 200#-psig, 2300/4160-v, 3600-RPM., with 7000 sq. ft. 
Condenser with Auxiliaries. Deliver Duty Free in Canada and the 


United States. 


Located in Canada, at Regina, Saskatchewan. 


OUR PRICE REDUCTION SALE IS STILL ON — TREMENDOUS SAVINGS POSSIBLE 





is in Al Condi- 


INVESTIGATE NOW: SEND FOR FREE BULLETIN 425 


CORRESPONDENCE — INQUIRIES INVITED 


BOILERS 
DIESEL POWER 


Large Stock of Both 
Send us Your 
Specifications 


SAVING 30% 
DUTY IS 
WORTH CON- 
SIDERING 




















Telephones CHARLES WEAVER Write 
° x ° 
WO. 1-1340-1 4148 Penobscot Building Wire or 
oo Cees DETROIT 26, MICHIGAN Telephone 
BE SURE TO SEND FOR FREE BULLETIN NO. 425 
FOR SALE 
MODERN 1000 KW Turbo-6 t TRANSFORMERS CIRCUIT BREAKERS 
vr enerater Immediate delivery from stock Qu. pong Volts ~~ = 
14 7500 oD ellman 
Ia Excellent Condition Qu. KVA = Make Type HV LV PH 6 209 2500 oll OD Kellman 
88 1% ne Dry 440/220 220/110 1 7 400 7500 oil OD Kellman 
Non-Condensing, Steel case 80% back pres- 4 1% GE k 2400 120/240 1 2 Bre 15000 Tate ote Lenn 
. . at 
sure .8 P.F., 3 phase, 60 cycle, 4150/2300 ys) 6S Was a, CtCissvaae 0 106 250 3 West 2 pole 
volts, alternating current, complete with ac- E. Su os = — ae - 20 KW, 47% Yom. dr. by 30 HP GB motor, Bie , 
: ; ad 7% ) 20/ Pr tt hargi t with panel ar 
cessories, switchboard, oil circuit breaker, and 1 7% GE Series Cur. Reg 220 =e = — Gassing ot w Dai n 
direct connected exciter. Only operated alter- cs oo ee 120/240 1 = 195 KW, 280 Volt. GE xa set with IK, 900 RPM 
nately for six years. Ideal for Chemical, Rub- l GE H 12000 120/240 1 dg volt ae ae argent 
i 1 Amer. oIsc 75000 2 1 300 A, AL al. po le dir. dr. 
ber, Petroleum, Textile, Pulp and Paper, and 5 GE& Wetg H 2400 ©—-120/240 1 Al, Chal Frances turbin, Hydro, 210 ft. head, 
Sugar Refining Industries. GE & Westg H 2400 120/240 1 34” runner 
GE & West 2400 120/246 1 DC MOTOR CONTROL 115 and 230 VOLT, GE, 
NEWMAN & COMPANY, INC. GE H ‘300 ee WESTG, CH. BRAND N "NEW UP TO 56 HP, 
ip 7 VAR. SP 1 STA GD 31 Is: 
739 Drexel Building Philadelphia, Pa GE & Westg, H i 2 - 120/240 1 oa ion oo _ Fey DUTY, BIG D 
on a - peat ioe 110/229 1 +400 HP, 4000 yolt, GE Slip ring motor, 1800 RPM 
Pittsbg OIsC —- 6600 80 1 110 KW 440 volt, 1200 RPM Al Chal Synch 
Niagra o1sc 22000 2200 3 Timken bearings 
H 11500 2200 1 7 “Ww Ww, * 
NOTICE OF SALE s bisc ices dion «= g=«200 HP. 720 RPM, 440 woit CW Westg, Slip ring 
3 O1sc 44000 2200 1 
Bids will be received by the City Clerk 3 OISC = 44000 230/460 1 125 HP, CS, 449 volt, 580 RPM motor 
of Hartford, Wisconsin, for the following Il orse 34500 cae : 150 HP I—K, 900 RPM, 44 volt GE Motor 
equipment: (1) Union Iron Works Boiler ; GSC are es00 ga4c0 1 «= 390 HP K—S59DZ, 2400 V, 3600 RPM motors 
300 H.P. 200 lb. pressure. (1) Marley Cool- 3 667 We SL 69,000 3.0 1 50 SPEED REDUCERS, NEW, 5:1 ratio, 5 & 
ing Tower, 4000 G.P.M.; (1) Elliott Steam , (These Pion ri Bs, Lightning arresters and Gieconneets T% oa Ix. 
Turbine, 175 lb. pressure, 1 K.W., 3 33 GE IHI 16,500 1 6 KV 120 volt, GE, Cat. 69G102, 60 cy, 
hase, rewound for 2300 Volts; (1) Elliot 2 1000 GE Form DA GAP T 11000 2200 3 single gs new Voltage stabilizers 
Sohne 3300 Velie. Ib. pressure, 750 K.W Many more motors, transformers, switchgear, B canoe ee ae & cable, hoists, speed reducers, etc., too 
é rous to mention. 
All i in A-1 dition and ready ‘ 
for inspection. The right is reserved to re- Write us your requirements 
ject any and all bids. Detailed specifica- 
tions are on file in the office of the City 
Clerk. WAYNE ELECTRIC & MFG. CO. 
t . 1949. 
Cee ee Se 344 WEST 8th SOUTH e PHONES 5-5224 & 3-8189 @ SALT LAKE CITY, UTAH 
ROLLIN ABBOTT, CITY CLERK 
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Mest all units still 


TURBO UNITS (Cond.) 


3375 KVA GE 480 v., 200% (bieeder) 
2500 KVA Al. Chal. 2300/4160 v., 400+ 
1250 KVA Al. Chal. 480 v., 3002 (bleeder) 
1250 KVA (2) Elliott 480 v., 150/2002 
1250 KVA Woghse. 2300 v., 4502 
1250 KVA GE 4150 v., 200% 
750 KVA GE 2300 v., 200 
625 KVA GE-Murray 2300/4160 v., 2402 
375 KVA Wghse. 220\110 v., 100/1252 


TURBO UNITS (Non-Cond.) 


937 KVA Al. Chal. 480 v., 150# 

625 KVA GE 2300 v., 150/200z 

250 KVA GE 600 v., 150/200+ 

6214 KVA; 112 KVA: 125 KVA; 200 KVA and 
250 KVA GE 486/220 v. units 


POWER PLANT EQUIPMENT CO., IN 


DIESEL UNITS 
500 KVA GE-Worthington; 2300 v. 
282 KVA Wghse.-Winton; 240/480 v. 
250 KVA FM 2400/480/240 v. 
200 KVA FM-FM: 2400/480/240 v. 
156 KVA Ideal-Buckeye 240/480 v. 


40 v 
75 KVA (2) GM 2400/480/240 v 


BOILERS 
625 HP Vogt bent tube 4502 
605 HP (2) Wickes 3 drum, 1605 
605 HP Union bent tube, 3 drum, 200 
540 HP Keeler 250% 
490 HP (2) Erie City 3 drum, 160% 
480 HP Springfield png h- tube, 250+ 
420 HP Erie City 3 drum, 1 
400 HP Erie City, Heine bps. 00+ 
350 HP Keeler 2 drum, 160. 
250 HP (2) BW 3 drum, let 


on foundation. Many may be seen operating 


STEAM ENGINE SETS, A.C. 


900 KVA GE-Skinner Unif. ver. (new) 
450 KVA GE-Ames Unif. Cond. 

312 KVA GE-Chuse 4 v. 

312 KVA GE-Ames Unif. 

312 KVA (2) CW-Skinner Unif 

250 KVA GE-Chuse 4 v. 

187 KVA GE-Chuse 4 v. 

187 KVA Wghse.-Ames Unif. Ver. 
6214 KVA GE-Ames Unif. 


PUMPS — MOTOR DRIVEN 
COMPRESSORS — MOTOR DRIVEN 
TRANSFORMERS 
MOTOR GENERATOR SETS 


38 Cortiandt St. 
a New York, WN. Y. 

















B&W COAL PULVERIZER 


AVAILABLE FOR IMMEDIATE SHIPMENT 


This is an unused size 32, class 221-BA Babcock & Wilcox coal pulverizer. 
Capacity is 7500 pounds of coal per hour based on a grind ability of 
57 Hargrove scale, large enough for 80,000 pounds per hour boiler. With 
pulverizer is furnished a pulverizer feeder, pulverizer fan, an AC motor, 
125 HP, 1800 RPM, 3 phase, 60 cycle, 2300 volts to drive pulverizer and 
fan, and a % HP multispeed motor to drive feeder. Also included is a 
Bailey meter with differential pressure type control. 


The unit is complete with tools and accessories, is 3 years old, but has 
never been used. Asking $12,000 F.O.B. Lansdale—will listen to reasonable 
offer. We will load pulverizer on cars. Address inquiry to: 


CHARLES M. ANDERSON, Superintendent 
LANSDALE MUNICIPAL POWER PLANT, LANSDALE, PA. 








FOR SALE 


Two—1800 KW General Electric Turto- 
generator Units. 4002 725°F Condensing 
Turbine direct connected to 3600 RIM 
2300 Volt 3 Phase 60 Cycle generator 
with Condenser, air jet ejectors and sur- 
face air coolers. 


These units have just been completely re- 
conditioned and rewound by General 
Electric and are available for i 
delivery from Buffalo, N. Y. warehouse. 


ioe 





Price—$38,000 per unit or $75,000 
for both units. 
Superintendent 


WATER AND LIGHT DEPARTMENT 
Municipal Building Wellsville, N. Y. 








DIESEL POWERED 
PUMPING EQUIPMENT 


A NUMBER OF 2 CYCLE & 4 CYCLE 
DIESEL ENGINES 200 TO 750 HP. ALL 
UNDER 300 R.P.M. GEARED TO 
PLUNGER PUMPS HANDLING 420 TO 
1470 GPM AT 750 LBS. ON FOUNDA- 
TIONS IN ILL, MO., KAN., AND 
OKLA. WILL SELL UNITS COMPLETE 
OR ENGINES AND PUMPS SEP- 
ARATELY. 


PRICED TO ALLOW PURCHASE OF 
ENGINES OR PUMPS FOR SPARE PARTS 


INQUIRE—PURCHASING AGENT 


STANOLIND PIPE LINE CO. 
Box 1979, Tulsa, Oklahoma 


NEW MOTORS 
"3 O% 


& 3 30% ae 


G.E., WEST., ALLIS CHALMERS, 
RELIANCE, CENTURY, ETC. 
From 1 HP to 300 HP 
1, 2, & 3 Phase 
All Speeds All Voltages 
Open, Drip Proof 
Splash Proof, T.E.F.C., Exp. Pr. 
Large stock of rebuilt transformers, motor 
generators, etc. Write. Wire or Phone 
ELECTRIC EQUIPMENT COMPANY 


Rochester, N. Y.—Phone Glenwood 6783 


two 100 KEW 250 Volt DC Generators. Steam 
driven by Ball Engines—140# pres- 
sure. 

one 200 KW 250 Volt DC Generator. Steam 
driven by Ball Engine—140# pressure. 
Units complete with DC switchboard 
and two balancer sets. 

one 20 ton York Vertical Ammonia Compres- 
sor. Steam driven by Corliss Engine— 
140% pressure. 

one 15 ton York Vertical Ammonia Compres- 
sor. V belt drive. 33 H.P.—DC motor. 
Complete with condenser, receiver, 
valves, gauges, etc. 


PURITY BAKERIES 
97 E. 12th Street St. Paul 1, Minn. 























FOR SALE 
SINGLE RETORT STOKERS 


a= Westinghouse, size 94-K x 7’ 1'/9”"—Serial 
557858, complete with grates, boiler front and 
hydrauile drives. in perfect working condition. 
Price $500.00 cach, F.0.B. Rocky Mount, N. C 
Address reply te 


FS 9958 POWER 
330 W. 42 St. New York 18, N. Y. 








FOR SALE 


NEW UNUSED POWER EQUIPMENT 

1—400 HP Hydraulic coupling for adjust- 
able speed fan drive with 400 HP, 2300 
volt, 900 RPM, 3 phase, 60 cycle motor 
and starter. 

1—1200 PSI Boiler Feed Pumps; six stage 

Worthington type 4-UX-2, 3570 RPM, 500 

GPM with 200 — 3 phase, 60 cycle 
motor and st 

2—Chapman 6 ang List 901 Welding End. 
cast carbon chrome Molybdenum steel 
swing check valves with 18-8 stainless 
trim. 

ALSO I—Used 35-ton Railroad Crane — 
steam type 


CORNELL UNIVERSITY 
Purchasing Dept. ITHACA, N. Y 


MARVELOUS VALUE 
HP BROS Watertube Boiler with bo gen 
Bros Spreader Stoker. Capacity 43,0002 
2 w.p., Performance Like New. 


as “gued 
000.00 per year on Fuel. Very Low Price for 
ick Sale. 
Wire 
ALLIED EQUIPMENT CO. 


Loulsville, Ky. Hi-2138 














If there is anything 


you want 
or something you don't want that 
seer on can ba etal use—adver- 
se 
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SHIPMENT FROM STOCK FROM AVAILABLE STOCK 


aS Rebuilt to N.I.S.A. Standards 


alo. 

1 SP, Type SE, #12, MOT 

ne crm pe OR GENERATOR SETS D. C. MOTORS 

70000 CFM 10” SP, Sturtevant Turbo #2. 3 ph. 60 cycle x 

The following are all UNUSED D.C. ia me 6° Vege Volts 

Axial Flow Fans, 3000 to 10000 CFM. Volts ' 14 

15000 CFM 4" | SP, N. Y. Blower, Type ME, oan jAgg0 p ‘ 600 
1 1000 % 


Size 27. 23 450 
$9000 CFM 114" SP, N. Y. Blower, 2200/7300) 1880 : 250 
2300 /4150 tree: Al. Ch 230 
4150 - 


ME, Size 49. 
" ther Showers from 1000-50000 CFM) 300 
2300 
2300 MPC 230 
2300 /4150 Whee. 230 


Dowtherm, $00,000 BTU, 125 
Dowtherm, 500,00 . 125% pressure, = — Ez. 230 
Natl. Board, gas fired. 2305 (4000 30 Ch. 210 


CCAL PULVERIZERS os aon 
UNUSED Babcock & Wilcox Model E35, 3 P r 2320 
9000#/hr., 57 grindability. NEW 1947. 1180, r Wh inna 5 se are GMCs 230 
Cc +7 ‘ E. 
COMPRESSORS io oe “™ ,f Hy ; 


1, tage, le fl 6500 25 oon, 220 
eserves tu patch "™ a a: _ €. MOTORS 


Frick, Ammonia, 4x4, Type G. 
DIESEL GENERATORS ROTARY CONVERTERS 3 ph. 60 cycle 


60 KW G.M. 6-71RC 3/60/127-220, complete. 60 Cycle SYNCHRONOUS 
Used only 100 hrs. alae ‘ D.C. A.C. Make Type 

100 KW Hercules DNX-6, 3/60/127-220. Unit GE” ore v 2—3! E TS 
completely enclosed. 4 GE a: 601 1380 noo ins ATI 

100 KW Superior GDB-8 120/240 DC, ; —1000 
complete. '— 750 


3— 500 
_MOTORS 
yerge quantity NEW T.E. and X.P. from _ RECTIFIERS 
¥2 to 150 HP. 1— 750 } si 
STACKS 1—~1000 Aé wid on 
~~ ae = 1—-1000° A.B.B GRZ 6 6600/132 
5'3 “x110°, welded, i" & %". ,,” This unit with full automatic control good ie bee 
42"x37’ high, &" & %”". 25 and 60 cycle 


TRANSFORMERS 
1 to 1590 KVA, All Voltages. TURBO GENERATORS 


WELDERS Qu. KW Make Desc. ar RING 
1 4000 y : 
300 & 400 amps. G. E. & Hobart. OE Ter eat sae 08, ISP| 2 vhs cw 2300 
1 2000 GE. Condensing. 175¢ PISP—-6600V 50 


IP f 

— 500 IM-Mill 2200 

HEAT & POWER co., INC. 1 1000 GE Condepaing 135/504 ISP 2300/| 1— 600 MA 440/2300 
70 Pine St. New York 5, N. Y. ‘ GE. Condanstug 250 LY 3— 3 hse. Cw 2200 


50/2 ISP 440V : oy : 
oI 3 ph 0 cy. (N ether - be } 2200 /4000 
Digby 8-0373 Whse. Condenaing 350) [2758 OP 440V : 2 Bre 2300 





J 
a 
a 


ite gone 





s_appprncosesscceeE 


1200 re) 





GE. D 150 /175¢ISP 
AL Ch . | yp Sph 60 cy 
AXIAL FLOW FANS cand ing 4259 ISP Geared to 
' . ts. 

Buffalo NEW Sturtevant Whee 10,1200 RPM—125y DeGer 
for Ventilating, Cooling, Gite, Drying, Blow- BP 200 a a ee. —_— 4 
ing, Exhausting etc. Ideal for static resistance 
applications to 4° W.G. 9 sizes in stock 15” TRANSFORMERS 
36"; capacity 2000-30,000 cfm. = od oe $00 

VERY ATTRACTIVE PRICES = 200/112 = "5s +0 
direct connected waterproof motors, 3 phase 13800x250550°* Rowe Whse. MS 440 
50/60 cycle 220, 380, 440, 500, 550 volt 1320022300 i— 128 (New) G.E *-TEFC 440 
some DC also available in 115 and 230 volt 25 
COMPACT, QUIET, ECONOMICAL, 
VERY EFFICIENT 





3— ivo 


13200x2300 i— 2 ot 
6600 x 550 Hs Ai. Ch. AR 2200 


Ww o GE. . 2300 
Sone SC 13200 * 480 2— 100 GE. KT-543 220/440 1750 


Pitts _— 3 2000 12300 x 216 
nada oaagyente CONDENSERS 
KODY ENGINEERING CO. 2400 2 340 ae Yoles Speed 
Box 765 Trenton 5, N. J. ey Sti suse GE. TSC 2400 /4800 


50,000 Ib. integral Furnace 400 Ib. B & W boiler v7) w 


mplet ith Iverized coal burners 
1500 kw 2400 volt “GE ‘Cond. turbine nozzied 150 +}DELVEA, COMPANY, INC. 

Ibs. — eg ete up to = Ibs AS C4 aH n St. J cH "J 
285 KVA 240 vo use Unifiow engine set. 4 E J. 
100 KW 250 volt GE Rotary Converter with 2300 ig shes owe » Jersey y 6, 

it transformers. Se! t _ 
200-150-100 ‘% 50 KW Syn. M. G. Sets 2200 ac MOTORS Phone: Journal Square 2-3334 

250 DC 


H. BLANE JOHNSON & ASSOCIATES = N.Y. Line: REctor 2-7150 
53 W. JACKSON BLVD., CHICAGO 4, ILL 


FOR SALE— BRAND NEW COMPLETE POWER PLANTS 


GE & WEST. CAPACITORS STEAM — ELECTRIC — HYDRO — DIESEL 


0. Name Style Volt PH “Export Orders Carefully Executed" 
. iss | (St BOILER UNITS TURBO UNITS 


1—140,000% New Steam Generator 600%, also Super '—20,000 KW Turbo-Generator—Cond. 
2—90,000 weg 625+, 825° F.tt., Economizer 1—10,000 KW Turbe-Generator—Cond. 


and Air-heater '— 7,500 KW Turbe-Generator—Cond 

2—60,000 MODERN Boilers 4502 ° 

230,000 MODERN Steam Generators 450% i— aor W Turbe-Generator—Cond. 
uper 


PRICES, CURVES, DIMENSIONS ETC 
ON REQUEST 


DOD 9 0 me me ee OD mt me em 




















2— 2,5 


2, 
$—Super 2007 om oe Also 400 & \ 
—_= ill 1 
enoids, Allen’ Bradley Drum & Push Button Sectional—Super 200 to 3502 o4 


600% Turbos ( 


K 
K 
KW same as above 
KW same as above 


W same as above 
same as above ‘ 


Ls jer 
Alse Square D, GE, CH Solenoids, Hydraulic Sol- te baw et a i= 230 KW 
— | same as above 
Switehes, Micarta Sheets 2— 350 Hs seta ae baat — —— KW same—Also 750 KW & 300 KW Units 
Cc i M Cc re) Also smatier Boilers & Fire Tube Boilers n-Cond. 2-300 - 500 - 750 - 1000 - 1500 - 2000 
COMPLETE STEAM PLANTS: One with 2-1500 KvA's :, "ue of 2500 KVA & One of 7500 KVA. 
2 T THIRD STREET Frequency Se eee Send us your requirements—We may have it. 

2432 WES o E Send us your INQUIRIES for ALL POWER MACHINERY 

CLEVELAND 13, OHIO CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, WN. Y. 
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SEND your TRANSFORMERS to 


ELECTRIC SERVICE CO., INC. 








A financially resp 


"at 





9 and redesigning tr 


specializing in buying, selling, 





repairing, re 


MARIEMONT 





Experienced personnel assures you first class workmanship and 
complete satisfaction 


Every transformer guaranteed for one yeor 
The Electric Service Co., Inc. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 


Since 1912 CINCINNATI 27, OHIO 








BOILERS 


23—850 HP. 2152, 100° SH. B&W. four drum 

reconditioned by manufacturers in 1942. Stokers. 

#4—1530 HP. 320%, 650° F. Springfield, Cross 

Drum, in operation, inspection invited. 
STEPHEN A. DOUGLASS CO. 

630 Ft. Washington Ave., N. Y. 33, N. Y. 


FOR SALE 
500 HP Cleaver-Brooks 08-50 Steam Generating 
Boiler 1402 WP complete with oil firing 
equipment and all necessary fittings. Used 
only 15 days 
200 GPM New Cook Deep Well Turbine Pump 
complete with Chrysler 118 HP engine. 
FS-1437, POWER 
330 W. 42 St., New York 18, N. Y. 








FOR SALE 
Used Overhead Cranes 
Structural Steel Buildings 
Inquiries Invited 
BENKART STEEL & SUPPLY COMPANY 
2017 Preble Avenue, Pittsburgh 12, Pa. 








New “‘Searchlight” Advertisements 


received by December 9th will appear in 
the January issue. Subject to limitation 
of space available. 
Address copy to the 
Classified Advertising Division 


POWER 
330 West 42nd Street, New York 18, N. Y. 

















WANTED 











725 FIFTH AVENUE 


WANT TO BUY NEW SURPLUS 


VALVES & PIPE FITTINGS 
EAST COAST VALVE & FITTING CO., INC. 


BROOKLYN 32, N. Y. 








Air Compressors Wanted 


Horizontal Water Cooled—Any size 
also 2 Stage portable units 


L. W. BAUER 
North Bergen, N. J. 


USED BRASS CONDENSER 
TUBING WANTED! 


If you have used brass condenser tubes %” or 
1” od. and approximately 20 ft. long for sale 
contact me. I am in the market for substantial 
tonnages from time to time 


HANS H. DOE— Rt. 1, Box G, Vista, Calif. 








BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 
PIERCE CABLE CO. 

2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


WANTED 
1500 KVA TRANSFORMER BANK 


4800 volts primary, 480 volts secondary, 3 phase, 
60 cycles, oi! insulated, with accessories. 
Required for installation early 1950. 


W-1400, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 








SPECIAL 
Wanted One Unit Only 200 HP. Water Tube 
Boiler Without Smoke Stack and Without Mechani 
cal Burner. Please Furnish complete descriptior 


ED FRIEDRICH, INC. 
1117 E. Commerce St., San Antonio, Texas 








WANTED 
Steam Turbo Unit 4000-5000 KW Marine Type 
150 or 200 HP mtr. 3 ph., 60 ey., 720 or 900 RPM 
Transformers 200 to 500 KVA—2300/440, in 
use some units with damaged coils for rewinding 
Dur peses. 
30 & 45 K.V. Insulators 
Transmission Line Wire 
RM. 4200, 516 SOUTH LaSALLE 8T. 
CHICAGO 4, ILLINOIS 











IF THERE |S 
Anything you want 


that other readers of this publication 
can supply 


OR— 
Something you don’t want 


that other readers can use adver- 
tise it in the 


SEARCHLIGHT SECTION 








At Your 


Service 


for bringing business needs or 
“opportunities” to the attention 
of men associated in executive, 
management, sales and respon- 
sible technical, engineering and 
operating capacities with the in- 
dustries served by the following 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS of  , 
Classified Advertising 


American Machinist 
Aviation Week 
Business Week 

Bus Transportation 
Chemical Engineering 
Coal Age 


Construction Methods & Equip- 
ment 


Electrical Construction Mainte- 
nance 


Electrical Merchandising 
Electrical World 
Electronics 


Engineering and Mining 
Journal 


E. & M. J. Metal Mineral Mar- 
kets 


Engineering News Record 


Factory Management and Main- 
tenance 


Food Industries 
Nucleonics 
Operating Engineer 
Power 

Product Engineering 
Textile World 
Welding Engineer 


For advertising rates or other 
information address the 


Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO., INC. 


330 W. 42nd St., New York 18, N. Y. 
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PRIVATE SALE 
“COMPLETE DIESEL 
POWER PLANT" 


In Excellent Condition 
“CHICAGO PNEUMATIC 
TWIN DUPLICATES” 

2—75 K.W.—112% H.P. 
240—480 Volts A.C. 

3 PH.—60 Cycle—720 RPM 
Complete with Direct Connected 
E.M. Generators 
Pickering Governors—Synchroscope 
Oil Filters & Purifiers 
Air Silencers & Filters 
Compressor & Tank for 
Starting Engines 
Instrument Boards & 

(Oil & Water Alarm System) 

. IMMEDIATE DELIVERY 


\LORENCE DYE WORKS, INC. 


BOX 428 WOONSOCKET, R. I. 








FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
erators, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 








FOR SALE 
150 HP FYNN WEICHSEL SYNCHRONOUS 
MOTOR 
900 RPM, 3 phase, 440 Volts 60 cycles. Complete 
with control equipment 
ELECTRIC APPARATUS REPAIR COMPANY 
1400 No. 6th Street, Phila. 22, Pa, 








ELECTRICAL CABLE 

@ for every industrial and power application 

@ Special constructions. Odd lengths 

@ Large stocks on hand of high voltage. lead cov- 
ered cables not ordinarily stocked by your regu- 
lar suppliers. 

Cut to length. Reasonably priced 


UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clybourn Ave., Chicago 14, Ill. 








FOR SALE 
AT BARGAIN PRICE 
2 £12 American Blowers, 175,000 CFM Capacity, 
with 150 HP motors and drives. Make us an offer, 
Will sell at very low price 


FILTROL CORPORATION 
P. 0. BOX 1758, JACKSON 6, MISSISSIPPI 





'—Skinner Uniflow Engine and all tubrications 





1—75 KW General Electric Generator 

used in connection therewith 
i—Fairbanks Morse Altmeter 
i—Pane!l Board plus all electric equipment 
i—Volt Regulator 
i—Bolted Excitor 

THE SOUTH SIDE LAUNDRY, INC. 

Foxhurst Road Baidwin, L.1.N.Y. 


by a staff of thoroughly experienced engineers. 


SEARCHLIGHT SECTION 


THE HOME OF VALUE AND QUALITY FOR... 
ELECTRICAL POWER EQUIPMENT 


WE CARRY A COMPLETE STOCK 


OF 
QUALITY GUARANTEED 


Our facilities for rebuilding and repair work are of the finest in the nation and are supplemented 


— Here's A Partial Listing — 
If You Don't Find What You Need Here 
Wire — Write or Phone 


WE CAN SUPPLY IT! 







































FOR SALE 


1—Norberg Uniflow Engine, 14x20, direct con- 
nected G.E. Generator, 125 KW, 240/3/60, 
with switchboard and voltage regulator. 
Excellent running condition 


CHARLES V. FISH 


501 Commonwealth Bidg., Allentown, Penna. 














SQUIRREL CAGE MOTORS SLIP-RING MOTORS 
3 Phase, 60 Cycle 220 or 440 Voit 3 Phase, 60 Cycle—220 or 440 Voit 
(*2200 Volt or Higher) (*2200 Volt or Higher) 
HP Make Type Speed 
750 °G.E. KT > | coéan™ Hog 
700 *G.E KF-56947 1800 00 *G_E IM 
600 *Westg CS-6-34-15 1200 1600 *Al. Ch ANY 
500 °G.E K-559DZ 3600 | ion0 *G iE. MT 2¢ 
500 °C. a 800 | 1000 *Westg CW-424 
500 G.E. KTP-567 1200 1000 *Westg cw 
00 G.E. 1K 900 800 *Westg cw 
400 *G.E IK 1800 700 *Westg cw 
100 *Westg CS-936 1800 600 °G.E. (3 brg) ID 
400 Al Ch ANW 900 | 600 GE 1M 
400 °Wee 720 | 600 *Cr. Wh SR 
400 c. 600 600 *G.E IM 
350 *Westg 900 r AV-590 
600 4 IM 
54 > 
1800 am 
1200 cw 
900 7 . 
1800 = 
1800 cw 
900 ™M 
900 cw 
900 ANY 
600 mM 
sae8 IM-17B 
1800 M 
Westz. BB CS 1800 ANY 
Reliance AA-C60855 1200 ™ 
200 *Westg. Cc 1200 IM 
200 *Westg. 38-9564 900 CW-32-B 
200 *G.E K 720 ANY a 
200 Westg CS-32B 720 ANY 
200 Westg. CS-950A 600 cw 
200 GE IK- 45 , 
150 Westg. 1 THO BB ro 
150 *Westg. “Ss 1200 2B ARY-820T 
15 Cont. TEFC NP 900 ARY-826F8 
150 West CS-950 600 IM tte 
150 *G.E KT-564 600 mM 
Westg. RB CS 3600 ANY 
GB. TEFC K-63268 1200 IM 
G.EB. x 1200 
Al. Ch. BB AR-826DS 1200 . 206K e 
125 Al. Ch. NewAR-626F 9n0 aia cae.” te 
100 *G.E KT 12800 —— ae pt 4 
100 Al Ch. NewARWW-823E 1200 > NEW M-6222 ana 
100 Burke EM-12.5 1200 Oo ge ag lB pnts 
100 U6 Vat Coys =e 25 Al Ch. BB ARY-826D 1200 
100 Al. Ch. BB ARZ 826 900 10 OE > les 450 
10 GE <-6323 720 - ape “W_R56C Th 
75 *AL Ch AR-223-BS 1800 | 1h) Nene yh ae 
75 «Al Ch BBAR-505 1200 . hs 
7 Al. Ch AR 1200 
G.E. TEFC K.505 1200 BALANCING SETS 
M.G. SET 24 K.W., 250 volt, 270 amp. neutral 
1000 K.W., Gen. Elec., type MPC, Rogue, type MCT, 125 volt generators 
shunt 275 volt, 3640 amp., direct BB, comp’d, d/c on fabricated base 
connected to 1120 K.V.A. Gen. Elec. _ 7 » 
type TS, 3 ph. 60 ey. 4600 volt, 141 20 K.W., 250 volt 160 amp. neutral 
amp. .8 PF, 514 RPM, on fab. sub- Cr.Wh., type 151, 125 volt generators 
base (250 volt flelds bus excited) 3 sl brg. Close coupled—solid coup 


y —=- ~\ First Source for 40 Years for Quality Electrical Equipment 


1320 W. CERMAK ROAD ~ 











“REBUILTS” 


CHICAGO 
ELECTRIC 


Has a modern up-to-date plant 
where all equipment is fully 
and skillfully rebuilt and houses 
a tremendous stock of 


AC MOTORS 

e DC MOTORS 
GENERATORS 

e MG. SETS 
CONVERTERS 
COMPRESSORS 
SWITCHBOARDS 
TRANSFORMERS 
CONTROLS 
HOISTS 

e PUMPS 


If you have an electrical power 
problem write us specifications 
and full information and we 
will be pleased to serve you 


WRITE YOUR 
NEEDS TODAY 
or PHONE 


CANAL 6-2900 


CHICAGO 8, ILLINOIS 





5143 N. 2nd St. 


TRANSFORMERS 


FOR SALE 


2— 150 KVA. 60 CY. 1 PH. 2400-240/480 SCOTT TAPS. 
6— 100 KVA. 60 CY. 1 PH. 2400-240/120. 
6— 75 KVA. 60 CY. 1 PH. 2400-240/120. 
9— 50 KVA. 60 CY. 1 PH. 2400-240/120. 
7—37 2 KVA. 60 CY. 1 PH. 2400-240/120. 
8— 15 KVA. 60 CY. 1 PH. 2400-480/240. 


ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 
ATLANTIC TRANSFORMER CO. 


Philadelphia 20, Pa. 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues 














Corp. 
Air Preheater Corp 
Air Express Div. 

Railway Express Saucy 
Allen-Sherman-Hoff Co. 
Allis-Chalmers Mfg. Co. 20- a wis 62, 195 
<2 coo See 
Air Filter Co., Inc. 

Blower Co. 
Brass C 


District Steam Co. 
Engineering Co.. 
Locomotive Co.... 
Pulverizer Co.... 
Ames Iron works 
Anchor Packing Co. 
Arkansas Fuel Oil Co.. 
Armstrong Cork Co.. Kbe 
Armstrong Machine Works 
ssociated Research, 
Atlas Valve Co. 
Aurora Pump Co. 


Babbitt Steam Specialty Co. 
Babcock & Wilcox Co.. ; 
Badger Mfg. Co...... 
Bailey Meter Co............ 
Baldwin-Hill Co. 

Baltimore & Ohio — 
Bartlett & Snow Co., % 
Beaumont Ly & Co 


Bell 

Belmont Packing. Co. 

Bernitz Furnace Appliance Co. 
- & L. D.. 


Bird-Avcher Co. 

Black, Sivalls & Bryson, Inc. 
Blackburn-Smith Mfg. Co.. 
Blaw-Knox 

Boller Tube Co. of America 
Bridgeport Brass Co.... 
Brown Instrument Div. 

Buell Engineering Co. 
Buffalo Forge Co...... 


Byers Co, A. M.. 


Canton Stoker Corp. 
Carborundum Co. 

Cash Co., A. 

Catawissa Valve. a Fittings Co. 
Chapman Valve Mfg. Co.. 
Chesterton Co., A. W..... 
Chicago Metal Hose Corp. 
Chicago Pneumatic Tool Co. 
Cities Service Oil Co. 

Clarage Fan Co..... 

Clark Bros. Co., Ine. 

Clark Mfg. Co.... 
Cleaver-Brooks Co. 

Cochrane Corp. . 

Combustion Engrg.-Superheater, 
Condenser Service & Engrg. (o. 
Coppus mngineesing Ger. 
Crane Co. 


Dampney Co. of Sapetten 
Darling Valve & Mfg. Co. 
Dart Mfg. Co., E. M. 
Davis Regulator Co. 
DeLaval Separator Co.. 
DeLaval Steam Turbine Co. 
Detroit Stoker Co.. 
Diamond Power Specialty Co. 
Dings Magnetic vexseeanall Co. 
Dowell, Inc. 
Dravo Corp. .. 
Drew Co., Inc., E. 4 
Dynamatic Corp. 

(Sub. of Eaton Mfg. Co.) 


Eagle-Picher Co. 

Eaton Mfg. Co. 
———— te , 
ie. 

Edward ‘! —* Ine. 


Eisler Engineering Co., Inc.... 
Electric Machinery Mfg. Co.. 
Electric Storage Battery Co... 


Elliott Co. 

Ellison Draft Gage Co. 
Engineer Co. 

Erie City Iron Works. . 

Ernst Water Column & Gage Co. 


Fairfield tees a9 
Fairmont Bure: 
Felt Products Mfg. a ated 


Foster Engineering Co... 
Foster Wheeler oe. 
Foxboro Ce. ‘ 
Frick Co. .. 

Faller Co. 


Garlock Packing Co. 
General Coal Co 
General Electric Ss 


General —— Co 

Gifford-W. — 

p< oe lh Valve Spec. Co. 221 

Goodyear Tire & Rubber Co. Back Cover 
Goulds Pumps, Inc.. . . 263 

Graver Tank & Mfg 

Graver Water ‘contains’ Co. 

Grinnell Co. 

Griscom-Russell Co. 

Galf O11 Co a ; 4 

Galf Refining Co.. . “7 on 

Gunite Concrete & Construction Co.. 206 


‘ > 
Third Cover 
239 


H 

Hall Laborat ori 

Harbison-Walker Refractories Co.. 
Hays Corp. 

Haye Schoo! ef Combustion 


Heacon, Inc. 
Hendrick Mis. Co. 
Henszey Co. 
Hewitt Rubber Div., 
Hewitt Robins, Inc..... 
Heyl & ee sa 
Hill Pump Valve 
Homestead Valve a ‘Mee. Co.. 


Illinois Water Treatment Ce. 
Indastrial Sound Control... . 


nd 
International Nickel Co.. 


Jefferson Union Co.. 
Jenkins Bros. 
Jerguson Gage & Valve Co.. 
Johne-Manville 

ry & Machine'Co., A. W. 
Joy oy Mfg. Co... hecnscenseeces 


Keasbey & Mattison Co.... — , 
Kellogg Co., M. W - 211 
Kennedy Valve Mfg. Co 

Kennedy-Van Saun Mfg. “é ‘Engrg. Cam. 26-27 
Kewanee ae 0 
Kieley & 

Kinney Mfg. Co..... 

Klingerit, Ler: 

Klipfel Mfg. Co... 

Koppers Co. (Coupling Dept.) 

Koppers Co. (Elex Precipitator Dept.) 


Ladish Co. 
Lapp Insulator Co., Inc.. 
Lee Engineering Co.. 
Leeds & Northrup Co.. 
Link-Belt Co. 
Liquidometer Corp. 
Lockett & Co., Ltd., A. M.. * 
. 306 


Universal "atlas Cement Co. .. 262 
Lankenheimer Co. . . 30-31 


Manheim Mfg. & Belting Co. 


Manning, Maxwell & Moore, Inc. 


anzel, Inc. 

OTS Sa 
larsh Corp., James P 
ason-Neilan Regulator Co. 
axim Silencer Co 

[cAlear Mfg. Co 

McGraw- — Book Co. 
Mercoid C 





Minneapolis-Honey well ppgwtates 
0., Pace Valve 
& Co., aie wW. K.. 
Modine Mfg. 
Monsanto C Chemicai Co. 
Moore Company 
Murray Iron Works 


National Airoil Burner Co., Inc. 
National Aluminate Corp..... 
National Electric Coil Co.... 
National Tube C 

National Valve & Mfg. C 
Niagara Bl Co. 


Northern Sonipmnent Co. 
Norton Company 
Nugent & Co., Wm. W. 


Oakite Products, Ine..... 
Ohie Coal Association 
ET Sin vcenecereccenie 


Owens-Ilinois Glass Co. (Kaylo Div.) . 


Peerless Pump Div. 
Feed Machy & Chemical Corp. 
Pennsylvania Crusher Co. 


Penn Flexible Metallic Tubing Co. 


Permutit Company ; 
Philadelphia Gear Works..... 
Pioneer Service & Engrg. Co... 
Pipe Fabrication Institute 
Pittsburgh Lectrodryer Corp.. 


Pittsburgh Piping & Equipment Co. 


Pittsburgh Steel Co. 

Pittston Co. - 
Plibrico Jointless Firebrick 
Portland Shingle Co. (Borgana) 
Powell Co., Wm.. 

Powers Regulator ry! 
Prat-Daniel Corp. .. 
Preferred Utilities Mfg. 
Pritchard & Co., J. F..... 


Quaker Rubber Co. 


Raybestos-Manhattan, Inc. 
Packing Div. 
Reliance Gauge Column Co.. 
Republic Flow Meters Co.... 
Republic Rubber Div. 
Lee Rubber & Tire Co.... 
Republic Steel Corp 
Research Corp. 
Revere Copper & Brass, Inc. 
Richardson Scale Co. 
Riley Stoker Corp 
Robins then Div. 
Hewitt Robins, Inc. 
Roto Div. of Elliott Co.. 


Sante Fe Tank & Tower Co. 
Sarco Co. 

Schatte & Koerting Co.. 
Shaw Co., B. 

Sier-Rath Gear : Pump Co. 
Simplex Valve & Meter Co.. 
Sinclair Refining C 

— Engine Co........ ‘ 


Standard Oil Co. of _ 
Standard Stoker Co., 
Steel & Tubes — 


werent ee 


1. 151 
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, Viking Pump Co. 

















Stephens-Adamson Mfg. Co.............. 54 
Stickle Steam Specialty Co. : 
Stock Eng neering Co. 164, 184 
Stone & Webster Engrg. Corp...... a 
Strong, Carlisle & Hammond (o. 158 
Struthers Wells Corp........... =a bd 
Sturtevant Div. 

Westinghouse Electric Corp..... . 42-43 
tk re ovee B88 
Superior Combustion Industries.......... . 
Swartwout ty aadarmddtninecs wade veneae 55 
Taylor Forge & Pipe Works............ 257 
Taylor Instrument Co’s.. ° 
Terry Steam Turbine Co 217 
EE” on 4b San canaetinoewee emus 57 
TEE MES i ccbevtcesundbootued 64-65, 255 


Tidewater Associated Oil Co............. 

Timken Boiler Bearing Co.... .. 189 

Tease Shipyards Corp. 
nat Kaul 





Topflight Tape Co............ 
Troy Engine & Machine Co. 
Tube-Turns, Inc. 





Union Asbestos & Rubber Co 
Union Iron Works 
U. 8S. Steel Corp 





Vogt Machine Co., Henry 
Vulcan Soot Blower ous 





Walace & Tiernan Products, % 

Walworth Co. . =n rH 
Warren Steam Pump bs 44 54e0reures . 
Watson Stillman Co. ................... bd 
Western Chemical Co.................... ® 
Westinghouse Electric Corp............. 68-69 
Weston Electrical Instrument Co....... : 
Wheeler Mfg. Co., C. H............0. 50-51 
WON Gio sccccsccecensecctocce . 28 


Whiton Machine a 
Wickes Boller Co 


Co., L. J 
Worthington Pump 
& Machy Corp 








SEARCHLIGHT SECTION 
(Classified Advertising) 


EMPLOYMENT 


Positions Vacant . raccaeveeeanee coe 282 
Selling Opportunities Offered bseneeneee 282 
Positions Wanted ..........ccsccccces 282 
Selling Opportunities Wanted a wgenees 282 
Employment Services ... Biccseavese 282 
SPECIAL SERVICES 
Rebuilding ...... antes es 302 
Repairing ...... venveasecbewesdenes EE 
EQUIPMENT 


(Used or Surplus New) 
For Sale 


eee 283-303 
WANTED 

Equipment . 302 
ADVERTISERS INDEX 
Abbott, Rollin ..... -. 299 
Aljohn Diesel Co., Inc. ea ‘ 297 
Allied Equipment Co...... soos See 
American Air Compressor Co.... coce SO 
Archer & Baldwin.... -. 296 
Arrow Transformer Co., Inc cocvee San 
Atlantic Transformer Co occccsce Gen 
SE, Tt ls Weeenad ed ecs nse sis anna 


Beeson Engineering Co. 


You Get 


FASTER- SMOOTHER 


Tube Rolling 


Ball Bearing-Adjustable 


with IDEAL Tube Expanders 





Thrust Collar & 
vv 





® Loose collar remains stationary against tube end or sheet, re- 
ducing friction to a minimum. Prevents pulling of tube and will 
not mar sheet—specially ECONOMICAL for production work. 
Expanders may be adapted for use with Automatic Torque 
Controlled Operating Units, for precision tube rolling. 


For Complete Details ...see Your Dealer, or Write Today 


OHIO 





he Grasitee Wiedeke cnyzang 


DAYTON I, 
Belyen Co.,: IMG... ccccccccccsccccccccccce $01 
Benkart Steel & Supply Co............+++ 302 
Boswick Electric Co., The.......+.++«++++ 297 
Brearley, HH. P..ccccccccccccccsecccece 295 
Brew, Woltman & Co. Inc.........5-se00% 293 
Chicago Electric Co...........eeeeeeeees 303 
CUIID  cccncecececdaccccsesvesccoocsses 301 
Cornell University ........+++++++ 800 
Doe, Hans H..... cscs ccccceccereccccess 302 
Douglass Co., Stephen A...... ..-.-++0+5 302 
Duquesne Electric & Mfg. Co...... on sone ae 
East Coast Valve & Fitting Co., Inc..... 302 
Ebasco Services, Inc.........ccsseeeceeee 298 
Electric Apparatus Repair Co... .......-+ 303 
Electric Equipment Co..........-++see005 300 
Electric Generator & Motor Co........... 291 
Electric Service Co., Inc.... . > . 802 
Ellie Ce., A. TAO. cccccccegeccccccccceces 293 
Empire Electric Co., Inc.........--.+++ 296 
Erie Electric Co., Inc..........eceseeees 292 
Piltned Gees cdc ccctccccces. -ceceseevecs 303 
Pith, Ghastes Vows ccccccccccvccccssseces 303 
Wioteler Bales Oei..cec ccc. .corscecceecees 298 
Florence Dye Works, ioe: sovteeese 303 
Friedrich, Inc., Ed. 202 
Glow Electric Co..... asweeweneee ee 
Fy fk SPP 295 
Hall & Co., Stephen... asa aan 298 
Heat & Power Co., Inc.........50eeeeee 301 
Hemphill & Co., J. Ln... .cccccccccccceee 288 
Hercules Elect. Machy. & Equip. Co..... 297 
Hebene Brothers TAS... .ccccccsccccescess 298 
International Power Machy. Co........... 290 
Johnson & Associates, Howard B..... -- 301 


Kody Engineering Co............-.+++ 297, 301 





Land Ime, Tn Ju... .cccccccccccecs «eee 286 
Landsdale Municipal Power Plant...... «+ 800 
Machinery & Elect. Motors.........+++ . 204 
Mississippi Valley Equipment Co.. -- 293 
Moulton, Wm 298 
Neiswander, Robert ‘L beacevabeonedwesese 296 
New Corp., Hugo........cscccccccccccsecs 290 
Northern Metal Co.........sceseceeseees . 295 
Newman & Co. Imnc...........seeeeeeeeee 299 
O’Brien Machinery Co., The..........+. . 292 
Penn Machinery Co...... ee ee . 303 
Penn. Power & Light Co..........+++se08 282 
Perce. Cable Co.....cccccccccccccccevece 802 
Porter Electric Co., Inc.........+++e+ee0+ 295 
Powerite Corp. so On 
Power Plant Equip. Co., DiBceoes ses --+ 300 
Purity Bakeries .........sssccccccccees + 800 
Rappaport Co., Inc., M . . 298 
Rearick, Charles B........-ccccccecsccces 301 
Schoonmaker Co., Inc., A. G........+++5+ 284 
Sherb Inc., Warner J........ccsseeereee 291 
South Side Laundry, Inc. The..........++ 303 
Stanhope, L. M.....sccsccccccccvccee . 297 
Stanolind Pipe Line Co............0se00+ 300 
Soewead, Dae . vccccsccvicvesecess .. 283 
Strickler & Associates, Dean G... . 298 
Thompson Co., Inc., J. Parker... . 203 
Tomsett Associates ....... pawsaseeenewe 282 
Universal Wire & Cable Co............+++ 803 
Utilities Machinery Corp..............+++ 289 
Wagner Co., Arthur.. er rr 287 
Wellsvilie, N. Y., Water & Light Dept.. 300 
Wayne Electric & Mfg. Co............++. 299 
Weaver, Charlee ....-cccccccccscccccccce 294 
Wente Electric Co., The............-+0+s 296 
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iVWo similar unit as large as this 4000-ton giant had 
ever been operated before, but Lummus’ record of 
achievement and heat-transfer engineering experience 
won the contract. 

The unit provides a dependable, low-cost supply of 
chilled water. Like all Lummus steam-jet refrigeration 
units, it has these operating advantages: 

@ no expensive refrigerant replacement 
no moving parts to replace 
low maintenance cost 


simple operation 


long service life 





, 





a 


Detroit + Ft. Worth + H * Mi polis + Pittsburgh 
Rochester + St.Louis + San Francisco + Wayne (Phila.) 
Athens + Buenos Aires + Honolulu + London + Manila 


LUMMUS ieaaneiniy | 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta + Boston + Chicago + Cleveland 


THE 











Montreal + Paris «+ Rome + San Juan, P. R. 





LOOK TO LUMMUS for Steam Surface Condensers e Evaporators e Feed Water Heaters @ Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration e Barometric Condensers e Heat Exchangers @ Process Condensers e Reboilers 
Steam Generetors (Indirect Fired) e Fuel Oil Heaters e Lubricating Oil Coolers e Pipe Line Coolers e Jacket Water Coolers 
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Lummus designed and built this 
ral 4000-ton Steam-Jet Refrigeration 
” Unit for the Ethyl Corporation at 


Baton Rouge, Louisiana. 


Lummus steam-jet refrigeration units are used to chill 
water for air conditioning systems and for petroleum, 
chemical, and other industrial processes. These units 
operate with minimum quantities of steam and con- 
densing water, utilizing either exhaust or live steam 
and do not require specially treated make-up water. 

Whether your refrigerating requirement is in tens or 
thousands of tons, you can get a dependable, economi- 
cal steam-jet unit engineered for the job by Lummus. 
Many standardized units are available to meet a wide 
range of requirements. If your problem is a special 
one, Lummus engineers have the knowledge and ex- 
perience to help solve it. 


Write for 
illustrated bulletin 


We shall be glad to send you a 
copy of a publication containing 
16 pages of design data, 
illustrations, and diagrams of 
heat transfer equipment. Ask for 
Bulletin M-303 


POWER =*+ December 


















‘ 





ey 
{ 
\ { 
¢. 
/ % 4 
iy 
“ss { 
& 








Tons of heater drain piping in the 
turbine room of the new Southwark 
station of the Philadelphia Electric 
Company had to be supported some- 
how. It had to be flexibly supported 
because of the travel between its “hot” 
and “cold” positions. The ceiling was 
sixty feet up so overhead suspension 
was out. Could it be supported from 
the floor? The problem had already 
been anticipated by Grinnell with 
their Pre-Engineered Spring Hanger 
fig. B268: type F, described in the new 
Grinnell Pipe Hanger Catalog 10D. 
This hanger is available in 14 sizes 
with a range of load capacities from 
84 to 4700 Ibs. 


Plenty of other piping support prob- 
lems are pre-solved economically for 
you in this combination catalog and 
manual ... with ready-to-install hang- 
ers and supports ... all available from 
conveniently located Grinnell ware- 
houses. Why not write today for your 
copy of Catalog 10D? 
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fame GRINNELL 


Grinnel! Company Providence, Rhode Island. Bra 





The problem was “special” 
but the solution came ‘out of stock” 


no * Kansas City * Houston 


Long Beach * LosAngeles * Milwaukee * Minneapolis * New York * Oakland * Ph adelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 





For lowest-cost fuel nandling 


Specify GOODZYEAR Belts 


Ww iTEVER kind of coal 
you feed your boilers, 
you can handle it better — 
quicker — and at lower cost 
with Goodyear conveyor belts 
— from stock pile or unload- 


ing point to crusher to bunker. 


Here’s why. When you order a 
belt from the G.T.M.- Goodyear 
Technical Man— he draws on the 
experience of the world’s largest 
maker of conveyor belts to spec- 
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ify the exact equipment for your 
needs —the belt that will handle 
more coal for longer periods at 
less cost. 

The number of revolutions per 
hour, the frequency and severity 
of abrasion and flexing, the mag- 
nitude of impact to be absorbed 
by the belts, the physical and 
chemical properties of the mate- 
rials to be conveyed —all these 
influence the G.T. M. in the selec- 
tion of the proper belt to meet 


against 


gives strength 


your needs. That’s why Goodyear 
belts now in service have carried 
as much as 45,000,000 tons of 
coal — why a G.T. M.-specified 
fuel conveyor means lower-cost 
fuel handling —lower belt cost— 
higher plant efficiency at the 
bunker end. 

Why not get in touch with the 
G.T. M. today? Call your near- 
est distributor of Goodyear 
Industrial Rubber Products, or 
write Goodyear, Akron 16, Ohio. 


GOODFYEAR 


THE GREATEST NAME IN RUBBER 





